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THE COUNCIL FOR NATURE 


HIS year, which sees the celebration of the 

centenary of the Darwin-Wallace joint state- 
ment on natural selection, will also witness, more 
quietly, several consequences of that statement. 
Darwin’s emphasis upon observation in the field and 
the importance of searching the rocks for fossils, gave 
a new stimulus to natural history, and it must be 
more than mere coincidence that the decade following 
that statement and, afterwards, the publication of 
the ‘Origin of Species’’—saw the formation in Britain 
of an impressive number of naturalists’ societies, 
mechanics’ institutes and museums. Clearly, there 
was then a determination among ordinary people to 
examine for themselves the facts of Nature. 

The pendulum of public interest has swung many 
times since then, and may currently be said to incline 
more favourably towards archeology. None the less, 
many of the societies and field clubs so founded linger 
on, though in but few is there much evidence of the 
enthusiasm in which they were so bravely launched. 
Records testify to the passing away of several proud 
names and the cessation of journals that were once 
useful and of wide circulation. 

These facts are of importance, for it is clear that 
there is still need of their former activity. The state- 
ment that “‘all data in natural history are vanishing 
data”’ has seldom been so obviously true. The need 
to collect, collate and to conserve the materials of 
Nature is urgent. Even such tasks as the observation 
of the pollution of streams and the deterioration of 
roadside verges, well within the competence of local 
societies, are being neglected. Unfortunately, even 
among continuing bodies, activities seem to be 
desultory. Useful surveys are begun but fail to be 
maintained. It is true that there are some few 
notable exceptions in this depressing picture, and 
that there are ‘unions’ of scientific societies, regional 
affiliations which in some instances, as in the South 
Eastern Union, have organized programmes and an 
annual conference. 

Naturalists are not alone in facing these problems. 
After the Second World War, the archzologists took 
stock of their affairs and, after consultation with local 
societies, university extra-mural departments and 
other interested organizations, on a broad and 
democratic basis, formed the Council for British 
Archxology, now so ably led by Prof. W. F. Grimes. 
These and other considerations have suggested to the 
Society for the Promotion of Nature Reserves that 
something could be done equally for the propagation 
and revival of interest in Nature, for the formation 
of local nature reserves, and the encouragement and 
co-ordination of appropriate societies. 

As a result of these deliberations, a small working 
party was formed, including representatives of the 
Society for the Preservation of Nature Reserves, the 
Council for Field Studies, the Nature Conservancy, 
Several societies and naturalists’ trusts, and plans 


were made for the formation of a Council for Nature. 
These plans were made public and were freely dis- 
cussed at a special meeting held in the rooms of the 
Linnean Society on February 19, and as a result a 
Council for Nature and a provisional committee were 
set up under the presidency of Lord Hurcomb and 
the chairmanship of Sir Landsborough Thomson. 
The immediate task of the committee is to consult 
the wishes and investigate the needs of local societies 
and regional organizations. 

This inauguration, which was thought by some to 
be rather premature, is in fact most opportune. The 
Carnegie United Kingdom Trust has recently evinced 
an interest in the amateur in field studies of archz- 
ology and natural history, and has discovered the 
difficulty of finding a representative body with which 
to discuss aims and methods. As a direct con- 
sequence, the British Association has accepted a 
grant from the Trust to undertake the preparation 
of a directory of cognate scientific societies. This work 
is in active progress, its committee endeavouring to 
steer a course between the eight hundred or so 
societies that are strictly relevant and the two 
thousand or more that have a tenuous connexion, 
usually a sporting interest, with some aspect of 
botany and zoology. There is no doubt that this 
directory will provide a valuable basis for consulting 
all the societies claiming activity in some field of 
Nature. 

But societies, even giving them their full due, are 
not the only interested parties. There are national 
bodies, some of which have expressed a desire to 
co-operate fully with the new Council, that are con- 
cerned with much wider aims. The advance of 
science is frequently a mixed blessing: the claims 
of technology being made, and sometimes carried, 
at the expense of natural amenities. Reason- 
able compromise is often possible and occasionally 
takes place, but who can really speak for the whole 
body of naturalists ? With no active voice at the 
moment, representations made on reasonable grounds 
are sometimes feeble, often conflicting and frequently 
ill-argued. The Nature Conservancy, powerful and 
experienced and friendly to local interests, is none 
the less a government department, and is hampered 
in its) dealings with other government depart- 
ments. 

The Council for Nature has thus a primary function 
to fulfil: that of watchdog—but not necessarily that 
of unflinching opponent—of all schemes alleged to 
spoil the countryside. It is important to stress that 
the Council will not exist as a purely restrictive body. 
The national parks of Britain, with all their problems 
caused by the access of some members of the public 
to places of beauty, may welcome its aid. Public 
education and information may be found, in the long. 
run, more rewarding than compulsion or interference 
with public freedom. The Council of Nature is, by 
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its origin, favourable to the interests of the amateur, 
the hiker, the photographer and the bird watcher— 
the general public of the parks. As yet, in Britain, 
we lack the service of guides and instructors, so 
commendably provided by the National Parks 
Organization of the United States. We would com- 
mend the American service to the new Council, and 
suggest that co-operation and some early exchange 
of staff would be rewarding. 

Education in Nature need not, however, begin 
either on the hillside or by the seashore. There is 
need for instruction in schools from members, say, of 
a special panel of lecturers. Courses for adults could 
be arranged in evenings in museums and colleges, 
clubs and societies. More general education by books, 
pamphlets, guide leaflets (as in the United States), 
by television and radio could do—and already is 
doing—much to make an intelligent and constructive 
approach to the study of Nature and to denigrate 
careless and destructive actions. 

Much of this day-to-day work cannot, of course, 
be done best by a central body, and much will 
depend and devolve upon local groups, trusts and 
societies; but it must be rationalized and co- 
ordinated. Consideration of surveys that should be 
undertaken by societies can be made, programmes 
devised, inaugurated and some continuity of effort 
guaranteed. This should make for efficiency and 
economy in general work on natural history. 

The foundation of local naturalists’ trusts, on the 
lines of those in Lincolnshire, will obviously be one 
of the objects deserving the Council’s support. 
Attention must also be paid to the lessening skills in 
certain aspects of amateur zoological and botanical 
work that seem to threaten accomplishment. Here 
instruction, encouragement and, perhaps, even sub- 
sidy can be given. 

It is obvious that a wide field of liaison with 
societies, trusts and local interests on one hand, and 
with the Nature Conservancy on the other, can be 
effected, and this the Conservancy would no doubt 
welcome. Legal services too, where necessary, can 
be organized. Close co-operation with the British 
Association, the Council for the Preservation of Rural 
England, the similar council for Wales, the Council 
for Field Studies, and university departments can be 
assured from their representatives on the provisional 
committee. Conservation is still in its youth in 
Britain. Much needs to be done to make its aims 
more clear to the general public and to remove that 
feeling of interference that the name seems to convey 
in some quarters. 

None of this work, least of all a journal devoted to 
its interests, can be done without adequate finance. 
The Society for the Promotion of Nature Reserves 
has generously promised to bear much of the expense 
of the inaugural years. When"the aims of the Council 
become more legally defined in its constitution and 
more clearly appreciated, it may be that one of the 
benevolent financial trusts may see in the new body 
the organization that naturalists and nature-lovers 
have long desired. What must be clearly emphasized 
is that the Council for Nature proposes to act as 
co-ordinator and agent, as protector, and not sup- 
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pressor, of local interests. There is room in it for all 
who love Nature and who respond to Emerson’s 
lines : 
“Hast thou named all the birds without a gun ? 
Loved the wood-rose, and left it on its stalk ?”’ 


The title of that poem might well be the motto of 
the Council for Nature itself—Forbearance. 


PRACTICE FORESHADOWING 
SCIENCE 


Robert Bakewell 

Pioneer Livestock Breeder. By Prof. H. Cecil 
Pawson. Pp. xv+200+10 plates. (London: Crosby 
Lockwood and Son, Ltd., 1957.) 25s. net. 


ERY often old farming books propound theories 

or describe practices that seem to indicate that 
their writers had some inkling of the principles of 
modern science. It is extraordinarily easy to accept 
this conclusion, because it is very difficult to re-create 
in one’s mind the condition of knowledge at a given 
date. When a great innovator like Robert Bakewell 
has written nothing about his theories, and left no 
record of his practice, this difficulty becomes almost 
insuperable. 

Bakewell left the record of his success in the animals 
he produced—horses, cattle, sheep and pigs; but he 
was secretive about his methods. When Prof. H. C. 
Pawson discovered the letters published here for the 
first time, there was some hope that more would be 
revealed about the way in which Bakewell bred such 
fine animals, that made him so famous, both in his 
own day and in the esteem of posterity. In this 
respect the letters are disappointing, but they have 
provided a good reason for an attempt to write a 
monograph on this important man, about whom only 
a few brief periodical appreciations have been 
written in the past. The character of the man and 
some of his business methods are more closely 
delineated in these new letters. 

The additional resources provided by the fodder 
crops, introduced from the Low Countries in the 
seventeenth century, and developed in English 
farming in the eighteenth century, had provided a 
means of feeding better cattle. Before that time 
there were so-called breeds, but these animals were 
all subjected to restricted nutrition in the winter, as 
indeed their owners were. The consequence was that, 
while almost every county claimed to have a breed 
of its own, the greatest distinctions that could be 
drawn were in colour, shape of horn, and perhaps 
size. Between the haphazard methods of breeding 
and poorness of feed all sank to a poverty line, and 
were brought to a low and equal level of comparative 
uniformity. 

With better feed, especially during the winter 
months, it became possible to maintain the animals 
in thriving condition throughout the year. If the 
best of them were selected for breeding, new stan- 
dards would be set up, and breeds defined. Enclosed 
pastures made it possible to select breeding 
material. 

Bakewell was not the first man to take advantage 
of these new developments, but he was one of the 
most distinguished. Being the tenant of enclosed 
fields, and having the natural flair that is the most 
valuable possession of a livestock breeder, he was able 
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to produce an outstanding race of Longhorn cattle, 
of New Leicester sheep and ‘black’ horses. The 
economic conditions of the time, too, encouraged his 
efforts, as those of others, because there was a rising 
demand for the meat-producing animal. 

Of necessity Bakewell was an empiricist, but he 
was of an original cast of mind, and Prof. M. McG. 
Cooper, who contributes to this book a modern 
evaluation of Bakewell’s work, estimates that his 
ideas were well over a century in advance of his time. 
So far as can now be learned, the main principles of 
Bakewell’s breeding system was a degree of in-breed- 
ing which some have thought excessive, combined 
with what is now known as the progeny test, some- 
thing largely neglected in the intervening century and 
a half. The results were so remarkable that Bakewell 
earned an international reputation in his own life- 
time, and was sought out by visitors from all over 
the world. He could not, of course, have explained 
what he did in terms of modern genetical science, but 
he used the observed results of careful experiments. 
No doubt intelligent farmers had been in the habit, 
when they could, of selecting their best animals to 
breed from in the hope that like begat like, but 
Bakewell led the way towards modern breeding. 
His new water meadows added to his supply of 
‘natural’ feeding stuffs. It is unfortunate, as Prof. 
Pawson says, that his records, if he ever kept any 
other than in his memory, have vanished, and that 
little is known of his early life. Nevertheless, this 
book forms a welcome addition to’ our knowledge of 
one of our greatest farming pioneers. The fact that 
it adds little to an exposition of his methods in a 
more explicit manner is no fault of the author; the 
necessary evidence does not, in fact, exist. 

G. E. 


PRINCIPLES OF ANALYSIS 


Quantitative Inorganic Analysis 

By Prof. G. Charlot and Denise Bézier. Translated 
by Dr. R. C. Murray. Pp. x+691. (London: 
Methuen and Co., Ltd. ; New York: John Wiley 
and Sons, Inc., 1957.) 84s. 


HE chief aim of this unusual book seems to be 

to stimulate an interest in fundamental principles 
rather than to provide detailed descriptions of 
reliable analytical methods. The authors state that 
pace book is no replacement for specialized 
works, 

In the first half of the book the theoretical aspects 
of chemical analysis are emphasized, particularly in 
relation to physico-chemical methods: the thirty- 
three chapters deal with a variety of subjects, includ- 
ing not only those usually found in works on chemical 
analysis but also, as examples, with statistical 
methods, determinations in solvents other than pure 
water, electrography, coulometry, and the use of 
radioactivity in analysis. Some practical details are 
included, though the treatment of some subjects, 
such as emission spectrophotometry, is very brief 
and the reader is left to use the many references 
provided. 

_ Part 2 of the book deals with the determination of 
sixty-five of the chemical elements and contains much 
succinct information, though here again the practising 
analyst will often need to refer to the many original 
papers and specialized books listed. 
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The authors have attempted to provide compre- 
hensive, though sometimes very brief and uncritical 
information and some blemishes are inevitable. As 
examples, one would hesitate to rely on ferrous 
ammonium sulphate for the standardization of 
dichromate, and one wonders why on p. 430 the 
gravimetric determination of manganese as pyro- 
phosphate is omitted, while the poor method based 
on weighing as trimanganic tetroxide is mentioned. 
There is no mention on p. 546 of the gravimetric 
method for the determination of potassium based on 
weighing platinum after a chloroplatinate precipita- 
tion. One is surprised to read on p. 392 that the 
determination of bromide in the presence of chloride 
is difficult; no mention is made of the work of 
Haslam et al. (Analyst, 75, 343; 1950). 

However, despite its defects, the book should 
encourage the student of analytical chemistry to 
strive for a better understanding of his work and to 
explore the possibilities of new methods. 

C. O. Harvey 


REASON AND CONTROVERSY 


Methods and Criteria of 

An Inquiry into the Structure of Controversy. By 
Rupert Crawshay-Williams. (International Library 
of Psychology, Philosophy, and Scientific Method.) 
Pp. viii+296. (London: Routledge and Kegan 
Paul, Ltd., 1957.) 32s. net. 


S its somewhat pretentious title indicates, this 
book deals with the various ways in which dis- 
agreements and controversies arise, and in which 
they can be resolved. Much of the argument expounds 
and applies ideas that have dominated recent philo- 
sophy ; unfortunately it is conducted in a repetitious 
manner, and in a terminology that does not conform 
to the standards of precision which it, itself, desider- 
ates. Some good points are made on the way, particu- 
larly concerning that fashionable shibboleth ‘ordinary 
language’. Mr. R. Crawshay-Williams explicitly 
confines himself to what he calls ‘testable’ statements ; 
he is not concerned with those which lack a decision- 
procedure for their truth or falsity, although he 
rightly says that these may be illuminating or 
interesting in some ways. This restriction of topic, 
quite legitimate in itself, involves a notion of testa- 
bility which is too simpliste. It is baldly asserted, on 
p. 258, that the only kind of evidence that can be 
adduced for any belief is ‘scientific’ evidence ; this 
view, which recalls the logical positivism of the 
*+wenties, now requires defence, and should not be 
taken for granted. 
If the word ‘science’ is given such a wide 


_meaning that it becomes vacuous, the principle is 


trivial; if used in its proper sense, the principle 
should be stated in a way that faces up to recent 
criticisms of the verification principle, contemporary 
developments in ethics, and, indeed, the existence of 
history as a form of knowledge. Crawshay-Williams’s 
task is to show how, by redefinition and explication, 
we can render indeterminate, and hence controversial, 
statements into determinate and testable ones. He 
discusses examples of scientific controversy (‘Are 
viruses molecules or organisms ?’, ‘Is aphasia a pure 
or complex disorder ?’) in an interesting way which 
illuminates the conceptual tangles at issue, but which 
does not clarify or reinforce the main thesis. This is 
that the meaning of all descriptive statements is 
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relative to both the context in which they are made, 
and to the facts in question. No description can be 
complete, or true, in itself, that is, out of relation to 
our cognitive interests ; these determine the relevant 
area of fact, which in turn determines the truth or 
falsity of the description. Empirical discourse is 
described as e function of three variables : the subject 
matter (S), the description (D), and the context of 
the description (C). A complete analysis of an 
empirical statement is of the form ‘S is D in 0’; 
the correctness of a description depends not only 
upon facts but also upon the context in which it 
occurs. If Smith arrives 0-5 sec. before Jones, we 
correctly say that they arrived ‘at the same time’ in 
the context of a party, but it would be wrong to say 
that they had dead-heated in the context of a race. 
This isimportant and true, but Crawshay-Williams’s 
account of it is not satisfactory. Misgivings can be 
indicated only briefly. (1) It is assumed that empiri- 
cal assertions are descriptions ; this is not so, because 
existential statements, which are certainly empirical, 
are not descriptions, and only in rare cases are they 
dependent on context (‘Is there a ghost in Hamlet ?’). 
Ordinary existential statements like “There is a fox 
in the covert’ seem to be complete, and true or false, 
without reference to context. (2) The words ‘sentence’ 
and ‘statement’ are used as if they were synonymous, 
or nearly so; there is a mistake here, and it leads 
Crawshay-Williams into muddles. He distinguishes 
between sentence-token and sentence-type (p. 213), 
statement and statement-type (p. 72-3), and sentences 
and propositions (p. 85). The relations between all 
these are not explained, and hence there is an obscur- 
ity at the heart of the argument. (3) The words 
‘context’ and ‘criterion’ are distressingly vague. 
The former is used to mean both ‘universe of discourse’ 
and ‘purpose’, while it is not clear whether ‘criterion’ 
is used to refer to the truth or to the meaning of a 
statement. It is regrettable that a book in this 
well-known series should contain elementary mistakes 
of grammar; three sentences conclude with the 
phrase “being paid attention to”. C. K. Grant 


A NEW APPROACH TO 
ELECTRICITY 


Currents, Fields, and Particles 
By Prof. Francis Bitter. Pp. xiv +600. (Cambridge, 
Mass.: Technology Press of the Massachusetts 
Institute of Technology; New York: John Wiley 
and Sons, Inc.; London: Chapman and Hall, Ltd., 
1956.) 68s. 

HIS excellent book represents the second-year 

work of a two-year course developed by Prof. 
Bitter at the Massachusetts Institute of Technology, 
and “base? on atomic physics”. Sorted out into a 
more traditional sequence, the contents are similar 
to those of many books on electricity and optics 
available for this level, and the standard is at least 
as high. The arrangement and presentation are 
strikingly original, for the author has woven modern 
ideas into the whole of the book, so that the reader 
assimilates them as he goes through it instead of 
colliding with them towards the end. The general 
attitude of the author is like that of R. W. Pohl, to 
whom indeed he pays tribute, and the work carries 
the same persistent challenge to think in terms of 
fundamental physics as Pohl’s books did nearly 


thirty years ago. 
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The first four chapters centre on the electric field 
and the electrical structure of matter, ionic and 
electronic conduction, and the detailed behaviour of 
dielectrics. It is interesting here to see how fully 
Rutherford’s experiments on «a-particle scattering, 
and, later, various uses of the RC circuit are dis. 
cussed; these embody most important points of 
principle. On the other hand, the oscilloscope, the 
Van de Graaff machine, the linear accelerator, and 
other rather technical applications are indicated or 
outlined only. The main object, the study of the 
interaction between electric field and charged particle, 
is pursued firmly without digression. 

The magnetic field is introduced (after a brief 
discussion of the unreliability of the magnetic dipole 
as a test object, and the rather too recent discovery 
of the utility of the proton for this purpose) in terms 
of the force experienced by a moving charge. § The 
experimental justification for this is that the cyclo- 
tron, the velocity-selector, and measurements of e/m 
are known to work. Here the more elderly reader, 
who has after a struggle abandoned magnetostatics 
and accepted Ampére’s experiments as a starting. 
point, is made to think very hard. Prof. Bitter is 
quite clear about the two main difficulties to be 
resolved. First, that the force between two current- 
carrying conductors is a very different matter from 
the force between two charged particles in motion ; 
and also that we have no direct experimental know- 
ledge about the field due to a single moving electron. 
He writes down the expression for the field due to a 
moving charge, and states that this is consistent with 
all experiments done using current-carrying con- 
ductors. This seems quite a revolutionary approach ; 
but after all, only one sound experimental link 
between particle and magnetic field is really 
needed, and the rest is a deductive chain. It is 
unlikely that teaching laboratories will ever replace 
their current-balances by cyclotrons,’ and of course 
the author’s treatment does not imply; this’ kind of 
thing. The point is that the basic concept is taken to 
be the interaction between magnetic field;and charged 
particle, rather than the force between pole and pole 
or between circuit and circuit. The determination of 
the ampere is explained clearly; and this chapter 
can be particularly commended for its presentation 
of what is at all levels one of the most difficult matters 
to teach. 

From the next three chapters, on electromagnetic 
induction, electrical oscillations and electromagnetic 
waves, a few instances only need be given of their 
quality. The detailed treatment of the energy 
relations in an inductor, the very full account of the 
Hall effect, and the opportunity taken in the section 
on resonance to explain electron resonance and 
nuclear magnetic resonance in materials, are examples. 

It would seem logical, and a great economy of 
effort, to treat light after the general properties of 
electromagnetic radiation have been mastered. 
Chapters 9 and 10, which deal with geometrical and 
physical optics, respectively, at first seem rather too 
elementary, for the electromagnetic theory is not, in 
fact, employed. But these chapters fit into the 
pattern of those that follow, when opie 
evidence for the location of energy-levels, the dif- 
fraction of particles, the black-body "and 
other topics requiring a background of optical 
knowledge appear. The beautiful frontispiece, of 
spectra taken using a grating crossed! with an 
échelle, is, incidentally, not explained until the 
appendix. 
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The final chapters, starting with a review of 
the experimental basis of atomic physics, cover 
wave mechanics, atomic structure and nuclear 
physics. 

The problems at the ends of the chapters them- 
selves make interesting reading, ranging from 
calculations on the Massachusetts Institute of Tech- 
nology cyclotron magnet and the interpretation of 
tables of experimental results to some very 
tests of @ student’s capacity to handle complicated 
data. 

The book can be recommended with enthusiasm as 
an outstandingly clear explanation of fundamental 
principles in present-day terms. G. R. Noakes 


THE SOLAR CORONA WITHOUT 
AN ECLIPSE 


Die Sonnenkorona 

Von Prof. M. Waldmeier. Band 2: Struktur und 
Variationen der Monochromatischen Korona. (Lehr- 
biicher und Monographien aus dem Gebiete der 
Exakten Wissenschaften. Astronomisch-Geophysi- 
kalische Reihe, Band 5.) Pp. 353. (Basel und 
Stuttgart: Birkhéuser Verlag, 1957.) 68.50 francs ; 
68.50 D.M. 


INCE the early 1930’s a number of astronomers 

have followed Lyot in making regular daylight 
observations of the solar corona from suitable moun- 
tain-top observatories. Prominent among these has 
been Prof. M. Waldmeier, director of the Federal 
Observatory at Zurich, and to-day an acknowledged 
expert in this field. For nearly twenty years he has 
carried out an extensive programme of such measure- 
ments, working at his Observatory’s mountain station 
above Arosa, and this is the second of a series of three 
books describing the results. The first two books are 
confined to little more than a description of the 
apparatus, the methods, and measures; the third 
will discuss the physics of the corona, presumably i in 
a@ much more general way. 

Since there is often misunderstanding among those 
without special knowledge of this subject, it may be 
well to emphasize that normal coronagraph observa- 
tions, including Prof. Waldmeier’s, do not go more 
than about 5 minutes of arc from the edge of the 
Sun’s disk. Even with the most advanced electronic 
devices there is at present no possibility of measuring 
optically in broad daylight to more than a radius, 
say, 10-15 minutes of arc, from the solar limb. For 
everything beyond a few minutes of arc, out to the 
zodiacal light region, 25 deg. or so away, we must 


rely still on total solar eclipses and on radio 


astronomy. 

This volume, then, relates to the inner corona only, 
but within this restricted region the amount of in- 
formation provided is very considerable. Perhaps the 
most important feature of Prof. Waldmeier’s work is 
that he has observed systematically, with as standard- 
ized @ procedure as possible, over more than a whole 
sunspot period. This second volume concentrates 
on the brightness distribution within the corona in 
the light of a few bright spectrum lines, especially. the 
green line, 5303A, of [Fe XIV], and the red line, 
6374A. of [Fe X]. These lines are not only the 
most convenient to measure; their considerable 
difference in ionization-level means that the relative 
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behaviour of the two gives us valuable information 
on temperature and electron-density variations. 

Prof. Waldmeier provides us lavishly with tables 
and diagrams, so that we may follow easily the large 
changes in brightness and shape of the corona through 
the sunspot cycle, and may see also the close local 
relationship with sunspots and facule. A great deal 
of the work rests on simple intensity measurements at 
@ given height in the corona, but in addition there are 
estimates of the greatest height to which the corona 
could be detected against the sky and a number of 
measures of isophotes in 5303A. light, made using 
the 5350A. line from a thallium lamp for comparison. 
A series of sketches of coronal condensations are 
also given. These are somewhat rarer phenomena, 
usually with a life-time not exceeding one hour, and 
are associated with large, active, sunspot groups, 
and with typical spot prominences. 

Apart from the condensations, however, most of the 
coronal structure revealed in this work seems to be 
rather stable, with relatively small changes during 
intervals of a fortnight. It thus becomes possible, 
from what we see projected on the sky around the 
Sun, to construct a first approximation to the three- 
dimensional corona and to compare what we get 
with the activity on the photosphere beneath, 
although the spots, facule, etc., by which this activity 
is assessed are observed near the centre of the disk, 
separated by a week from the related measurements 
of the corona. The book gives many charts with 
comparisons of this kind. 

This is very much an individual work. The 
measurements appear to have been made entirely 
by the author, single-handed. Literature references 
are to the author’s papers exclusively, and little 
attempt has been made here to relate the observations 
to investigations by any other astronomer. Pre- 
sumably a more general discussion and synthesis will 
come in the third volume. Meanwhile we have in 
this and the first volume an impressive collection of 
measurements, of great importance for anyone who 
wishes to become better acquainted with the still 
poorly understood outer atmosphere of the Sun. 

. O, RepMan 


LOW-TEMPERATURE PHYSICS 


Handbuch der Physik 
Herausgegeben von §. Fliigge. Band 14: Kilte- 
physik I. Pp. vi+349. 72 D.M. Band 15: Kilte- 
physik II. Pp. vii+477. 112 D.M. (Berlin : Springer- 
Verlag, 1956.) 

O find, in an encyclopedia of physics running 

to fifty volumes, that two should be devoted 
specifically to low-temperature physics raises the 
question whether nowadays it is a sufficiently distinct 
branch to justify separate treatment. Perhaps before 
the War an affirmative answer could have been given ; 
only a few laboratories were equipped to handle 
liquid helium, and they confined their attention 
almost exclusively to phenomena occurring at the 
lowest attainable temperatures. This attitude still 
persists in some laboratories, particularly the larger 
cryogenic laboratories in Europe, but it is beginning 
to seem a little out of date now that liquid helium is 
so readily available and its specialized techniques so 
easily assimilated. A more realistic taxonomy of 
physics is one which accepts solid-state physics as a 
major subdivision, comprising a wide variety of 
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topics such as metals, semi-conductors, dielectrics and 
magnetic materials, and perhaps incorporating the 
liquid state into honorary membership. In this 
classification cryogenics is relegated to a com- 
paratively humble office as one out of many useful 
techniques, and this is surely as it should be. Elec- 
trical conduction at low temperatures is not, one 
hopes, to be sharply distinguished from electrical 
conduction at room temperature and upwards; and 
as our knowledge increases we may expect to see 
superconductivity (usually quoted as a typical low- 
temperature phenomenon) fit into place as but one 
aspect of the behaviour of metals. Similarly, although 
the interest of liquid helium essentially is derived from 
the fact that it remains liquid down to the lowest 
temperatures, its ultimate importance to physics 
does not so much lie in this as in the light it throws 
on the liquid state in general, and the fact that 
it provides both stimulus and critical tests for 
fundamental theories of the condensed state of 
matter. 

Thus the editorial policy which has singled out 
low-temperature physics for special treatment has 
encouraged the authors to take a narrow view of 
their topics, and unfortunately several of them 
appear to have accepted this limitation of their scope 
with something like enthusiasm. Indeed, so much 
labour has obviously gone into these exhaustive 
compilations of facts that it may seem ungrateful to 
complain that the total effect is one of deplorable 
dullness. Yet there is indeed only one article, that 
by J. Bardeen on the theory of superconductivity, 
which can really be said to be exciting ; and this is 
distinguished from the rest chiefly because the author 
is not content to act as an impassive recorder of 
what is known, but is eager to explore those regions 
where the meaning of the observations is obscure. 
It might perhaps be contended that speculation is 
out of place in this sort of ponderous compendium ; 
but surely the reader may be permitted to expect a 
mite of imagination in return for the very stiff price 
he must pay. All too often we have in these articles 
the mere body without a breath of the quickening 
spirit, and £8 a volume is too much to ask for a 


sarcophagus of physics. A. B. Prpparp 


NORTH AMERICAN SNAKES 


Handbook of Snakes of the United States and 
Canada 

By Prof. Albert Hazen Wright and Anna Allen 
Wright. Vol. 1: Pp. xviii+564.. Vol. 2: Pp. ix+ 
565-1106. (Handbooks of American Natural His- 
tory.) (Ithaca, N.Y.: Comstock Publishing Associ- 
ates (Division of Cornell University Press), 1957.) 
14.75 dollars the two volumes. 


ERPETOLOGISTS must form a very small 

percentage of the population, for the aversion 
and horror inspired by snakes in the ignorant is very 
widespread. “Because of his fear, his agricultural 
practices, his livestock, and his vehicles, man is the 
worst enemy of snakes. From senseless fear man kills 
beautiful small ringnecks and useful large rodent 
eaters with a wantonness hardly believable.” But 
it will be a long time before he stops blindly following 
the biblical injunction to crush under the heel the 
allegorical satanic serpent. This exhaustive work 
gives an account of all the species of snakes found 
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in the United States and Canada, and forms & valuable 
handbook for herpetologists everywhere but particu- 
larly for those of the North American continent. 
Gathering material for this book has occupied the 
authors for many years, during which they have 
examined, handled and photographed living exam- 
ples of nearly all the species and subspecies, so 
that their descriptions are fully authoritative. 

An introductory chapter of thirty-one pages 
explains the plan of the work, and discusses the 
various topics considered under each species. The 
authors point out that until recently the emphasis of 
herpetologists has been almost solely taxonomic, and 
that other aspects of the subject have been studied 
more or less incidentally, “for example, most of our 
life-history studies are of captive specimens in our 
zoos’. The primary purpose of this book is to 
present the living animal, but “herpetology needs 
field studies of life-histories, food, movements, 
habits, general ecology, associations, and colour 
phases”. The introduction includes maps showing 
the ranges of important plants, structural geology, 
forests and trees, the physical divisions of the 
continent, and the vegetation regions. These are 
most useful when used in conjunction with the 
numerous maps showing the range of individual 
species of snakes ; “the types of rock masses together 
with the temperature and rainfall control the varied 
vegetative areas of the country and these in turn 
control the food and shelter on which the animal is 
dependent. We can to some extent associate certain 
species with distinctive soil and vegetative areas”. 
Several pages deal with courtship and reproduction, 
and include an account of the varied and often 
bizarre surface anatomy of the hemipenis. Finally, 
the authors “urge young naturalists to keep journals”, 
advice that cannot be too strongly emphasized. 
They note that both voluminous writers and “reticent 
superb field men, such as W. DeWitt Miller, have 
religiously recorded their observations”, and rightly 
say that these notes prove “‘very useful, however 
good your memory may be”. They might have added 
that even the best memory is unreliable for details, 
and that notes taken immediately are essential to 
any serious study. i 

The description of each species and subspecies is 
divided into sections : vernacular names, range, size, 
distinctive characters, colour, habitat, period of 
activity, breeding, food, field notes, and authorities. 
Each section is divided under various subheadings as 
information may be available. The nomenclature 
followed is mainly that of the second edition of 
Perkins’ “‘Key to the Snakes of the United States” 
and of the sixth edition of Schmidt’s ‘‘Check List of 
North American Reptiles”. The illustrations are a 
special feature of the book—distribution maps, 
line drawings of anatomical details and scale patterns, 
and above all the photographs. The last show dorsal 
and ventral views of the whole animal, and larger 
views of the head and sections of the body, often in 
dorsal and ventral, as well as lateral, view, nearly 
always taken from the living snake. 

The pagination of the work runs continuously 
through the two volumes, the second of which con- 
cludes with a glossary and a copious index. There is 
a select bibliography of general works on North 
American herpetology and of check lists. Although 
the work appears to be complete in two volumes the 
introduction to the select bibliography states that the 
complete bibliography will appear in Volume 3; 
this is the only reference to a future third volume. 


a 
A 
| 
Ayer 
| 


OOr WS 


March 29, 1958 


No. 4613 


NATURE 


DAMAGE TO SOLIDS BY LIQUID IMPACT AT SUPERSONIC. SPEEDS 


By Dr. F. P. BOWDEN, C.B.E., F.R.S., and J. H. BRUNTON 
Physics and Chemistry of Solids Laboratory, Physics Department, Cambridge 


A DROP of liquid striking against a solid surface 
at high velocity may produce considerable 
deformation and damage. Such damage can occur 
on the surfaces of aircraft during high-speed flight in 
rain; in this form it is referred to as ‘rain erosion”?. 
Since 1945, when the problem of rain erosion first 
became apparent, its seriousness has increased enor- 
mously with increasing speeds of aircraft and missiles. 
Investigations into the mechanism of rain erosion 
have been carried out in the United States by Engel*, 
and in Great Britain by Jenkins’. 

We are making a study in this Laboratory of some 
of the basic aspects of liquid/solid impact at very 
high speeds. For this purpose a simple apparatus has 
been developei for projecting a small cylinder of 
liquid against a stationary solid surface. The cylinder 
is normally about 1 mm. in diameter and 2 cm. in 
length, the mass of liquid involved being approx- 
imately equivalent to that of a large raindrop. 
Impact velocities of up to 3,500 ft./sec. have been 
obtained. Under such conditions even the hardest 
surfaces will become deformed. 

Briefly, the apparatus consists of a small stainless 
steel injector into which about 0-01 c.c. of liquid can 
be sealed by a neoprene disk. At the instant of firing, 
a@ slug from a high-power air rifle rams the disk 
into the injector. The highly compressed liquid 
escapes through a nozzle at the far end of the injector 
as a short high-velocity jet or cylinder. Information 
on the structure, velocity and behaviour on impact of 
the liquid has been obtained by the Cranz—Schardin 
system of high-speed photography using a six-lens 
camera designed by Dr. J. 8. Courtney-Pratt. In this 
manner it was possible to obtain six pictures of 
various stages in an event over a period of 25 usec. 

Fig. 1 is @ picture of a water jet.of 1 mm. diameter 
produced by the apparatus and moving in air. The 
nose velocity in this case is initially about 3,100 
ft./sec. The structure of this jet can be regarded as 
typical of those produced by the apparatus. Air 
friction is responsible for the mushroom of spray at 
the nose of the jet; this type of break-up is quite 
small in the early stages of travel, but increases 
rapidly with distance. Because of this, target 
specimens are normally placed at a distance of } in. 
from the nozzle. The cylindrical core of the jet 
maintains an approximately uniform cross-section 
slong its length. High-speed photoelastic pictures 
indicate that only the core is responsible for inducing 
stress in the target material; the associated spray 
plays little part in the deformation process on impact. 
As a simplification then, the impact is considered to 
occur between a liquid cylinder and a plane specimen 
surface struck perpendicularly. 


Deformation of Metals 


An example of the type of deformation which can 
occur in @ hard metal surface subjected to the impact 
of @ water cylinder is given in Fig. 2a, together with 
the surface profile of the region in Fig. 2b. The 
metal in this case was a high-strength stainless steel. 


The main effect of the impact is to produce a shallow 
ssucer-shaped depression in the surface, with the two 
additional features of a central pit, and a highly 
deformed annular region just inside the rim of ‘the 
depression. The area of deformation corresponds 
closely to the area over which the spreading cylinder 
exerts a pressure; this is, of course, considerably 
greater than its initial cross-section. The pressure is 
assumed to be a maximum under the centre of the 
collapsing cylinder, and to fall smoothly to zero at 
points where the liquid flow first becomes entirely 
parallel to the surface. These positions can be 
determined from photographs taken during the 
impact. Such a pressure distribution on the surface 
would give rise to a depression similar to that in 
Fig. 2b. For comparison, the depression formed in 
aluminium under the same conditions is shown in 
Fig. 2c ; the area of the surface affected is the same, 
but the depression is more than ten times as deep. 
The central pit in Fig. 2a and 6 is probably due to 
the effect of the very high pressure in this region on 
an already existing flaw or pit in the surface. Such 
& pit acts as a stress raiser favouring further localized 
deformation. In a soft metal this effect may be 
masked by the large overall flow. 

The annular region of heavy deformation at the 
edge of the impact zone in metals has the appearance 
of having been sheared open by water flowing at 
very high speeds over it. The deformation marks con- 
sist of alternate ridges and depressions running parallel 
to the rim ; in soft metals, flow channels are apparent 
in the depressions, indicating the manner in which 
metal has been sheared out to form the ridges. Such 


Fig. 1. A series of four frames selected from a group of six 
showing a water jet moving in air at an initial velocity of 3,100 
ft./sec. The jet is travelling from left to right across two vertical © 
e timing of each frame with respect 
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Ee. 2. (s) Deformation produced in a stainless steel surface by 


impact of a single water jet at 2,500 ft./sec. The surface 
contour of the deformed region is given in (6), and for comparison 
the deformation of aluminium in (c) 


a shear deformation of the surface would be most 
likely to occur at the boundary of the impact zone, 
where the velocity of the surface flow is greatest. If 
a shear mechanism is responsible for the rim deforma- 
tion, then this deformation would be expected to 
depend upon the viscosity: of the liquid. Using 
aluminium targets and water/glycerol mixtures as 
the deforming liquid, the intensity of the deformation 
near the rim was found to increase with the vis- 
cosity. 


Deformation of Non-Metals 

The failure pattern due to liquid impact in rigid 
plastics, glasses and ceramics is quite different from 
that observed in metals. ‘Perspex’ was found to 
be # convenient material in this group to work with ; 
besides being transparent, it has the additional 
advantage that the state of stress init during impact 
can be studied simultaneously by a photoelastic 
method. 

Fig. 2? illustrates the surface damage in ‘Perspex’ 
due to the impact of a water cylinder at 3,000 ft./sec. 
The main feature of the damage is a ring crack. The 
area of the surface inside the ring is un 
and for a considerable distance outside the ring the 
surface is pitted with short straight circumferential 
cracks. star crack which can be seen in the 
centre of the photograph is below the surface. 
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Fig. 8. Surface deformation in ‘Perspex’ due to the impact of a 
water at 3,000 ft./sec. The ring-crack a@ mean diameter 
5mm. The central star crack is beneath the surface 


Fig. 4 is a cross-section through an impact zone in 
‘Perspex’. The central subsurface cracking consists 
of fracture planes lying approximately normal to the 
surface. The ring crack as seen in section meets the 
surface at an angle. Ring cracks produced at impact 
velocities of less than 2,000 ft./sec. often do not cut 
through to the surface. When this occurs, an annular 
depression remains in the surface above the crack ; 
probably the presence of the crack facilitates per- 
manent deformation of the area above it. 

The effect of repeated impact on ‘Perspex’ is shown 
in Fig. 5. The surface profiles were obtained using a 
“Talysurf’ machine. The general behaviour is one of 
widening of the ring crack together with a spreading 
of subsurface cracks. After four or five impacts, the 
various fracture surfaces join up, and a large piece 
of ‘Perspex’ is dislodged from the surface. 

As in the case of metals, failure in ‘Perspex’ can 
be thought of as arising primarily from the dis- 
tribution of pressure under the jet, together with the 
deformation associated with rapid flow along the 
surface. Brittle failure may be expected to occur 
preferentially on planes across which the tensile 
stress is @ maximum. The Hertz theory‘ of contact 
stresses can be used to predict the regions of high 
tensile stress in the ‘Perspex’ for the given distri- 
bution of pressure on the surface. Bearing in mind 
the limitations of the theory when applied to impact 
problems, it is possible to deduce that the maximum 
tensile stress occurs at the surface across the circular 


A ee taken boyy an impact zone similar to 
min Spe. 8. The shape of the ring-crack and the central 
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Fig. 5. The effect of 1, 2, 3 and 4 impacts of a water jet at 2,000 

ft./sec. on the surface contours of ‘Perspex’. The damage is seen 

to be concentrated in the ring-crack; the central region remains 
comparatively intact until massive breakdown occurs 


boundary defining the limits of the area under pres- 
sure. Outside the boundary the tensile stress 
decreases slowly with distance ; inside the boundary 
it falls abruptly to zero and becomes a compressive 
stress. Such a stress distribution accounts effectively 
for the pattern of surface cracking. The theory also 
predicts that the ring crack should form part of a 
conical rather than cylindrical surface. 

Similarly, the tensile stress across the central axis 
normal to the surface attains a maximum value a 
little way below the surface; such a stress would 
explain the vertical planes of subsurface fracture in 
Fig. 4. The rapid surface flow accentuates these 
types of failure by opening up the fracture planes in 
the direction of flow, and in this way material is 
chipped from the surface. 


Scabbing of the Back Surface 


If the specimen is thin, a large scab may be 
detached from the back surface when the front surface 
is struck by the liquid. Fig. 6 shows this effect in a 
t-in. thick ‘Perspex’ plate. In this case, the top 
surface which has been struck has the normal ring 
crack, and the lower surface has developed a scab. 
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Fig. 6. Scabbing of the lower surface of a }-in. thick ‘Perspex’ 

te. The velocity of the jet striking the upper surface was 

ng in the body of the 

plate indicates a tendency to form a secondary scab, and illus- 

trates the manner in which the reflected tension wave pulls the 
material apart 


000 ft./sec. The central zone of cr: 


The compression wave set up on impact is reflected 
from the back surface as a wave of tension, and the 
associated tensile stress effectively pulls a piece out 
of this surface. The new surface so formed reflects 
the remainder of the compression wave, and the 
process of scab formation tends to be repeated. An 
attempt to form a secondary scab is shown by the 
cluster of cracks in the centre of the plate. 

The fact that the impact of a water cylinder with 
a velocity of 3,000 ft./sec. can deform materials as 
hard, for example, as tungsten carbide is not sur- 
prising if it is realized that the pressure developed on 
the surface by the liquid is well above the yield 
strength of most common metals. The associated 
stress may be further magnified by the presence of 
surface pits. In addition, there are the shear stresses 
associated with the high-speed flow of the collapsed 
cylinder over the surface. Flow velocities parallel to 
the surface were observed to be two to three times 
as great as the impact velocity. Any surface 
irregularity in the path of this flow would certainly 
be deformed. 

Since the present-day tendency is towards air 
travel at very high speeds, it is clear that an under- 
standing of the mechanism of deformation processes 
at these speeds is desirable. 

We are grateful to Dr. D. Tabor for helpful dis- 
cussions during this work. 

1 Grace, J. K., and Frey, G. C., Amer. Soc. Test. Mat., Bull. No. 168» 
56 (1950). 
* Engel, Olive, G., J. Res. Nat. Bur. Stand., 54, No. 5 (1955). 


* Jenkins, D. C., Nature, 176, 303 (1955). 
‘Hertz, H., “Miscellaneous Papers” (Macmillan, London, 1896), 


SIMULTANEOUS EVAPORATION OF PLATINUM AND CARBON FOR 
POSSIBLE USE IN HIGH-RESOLUTION SHADOW-CASTING 
FOR THE ELECTRON MICROSCOPE 


By D. E. BRADLEY 
Associated Electrical Industries, Ltd., Aldermaston 


ONVENTIONAL methods for shadowing elec- 

tron microscope specimens' have one grave 
disadvantage: the resolution obtained is seriously 
limited by the aggregation of the shadowing material 
into discrete crystallites. In the case of the much- 
used'>gold/palladium alloy, these particles may 
measure as much as 40-50 A. in diameter. Materials 
such as platiaum and uranium, which are used where 


a higher resolution is required, form particles of about 
half this diameter. The resolution and quality of the 
resulting electron micrographs are limited accordingly. 
A few non-crystalline materials can be deposited by 
vacuum evaporation ; among them are carbon? and 
silicon monoxide*. These materials produce sharp 
shadows, but their electron-scattering power is low, 
so that films of the order of 50 A. in thickness are 
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Fig. 1. Electron diffraction patterns of a platinum/carbon film : 
a, under normal operating conditions; b, recrystallized with very 
heavy electron bombardment (accelerating voltage 70 kV.) 


required to obtain reasonable contrast. This thick- 
ness causes @ loss in resolution due to ‘pile-up’ on 
the specimen‘, resulting in the distortion of its shape. 

Clearly, a shadowing material of high atomic 
number, which does not form aggregates, is required. 
Aggregation must not occur either during deposition 
or under the influence of the electron beam. It has 
now been found that the simultaneous evaporation 
of a heavy metal and carbon produces a film with 
the required properties. Several metals have been 
tried, and the most suitable found so far is platinum. 

The technique described here for achieving the 
simultaneous evaporation avoids the difficulties which 
would be encountered if two separate sources were 
employed. It is based on the method used for the 
evaporation of carbon alone’. Instead of pure carbon 
electrodes, however, rods containing a high per- 
centage of platinum (about 85 per cent w/w) are 
used. These rods are prepared in the laboratory by 
an experimental process which involves bonding 
together the two constituents in powder form. The 
rods are pointed by means of emery paper and 
mounted in metal holders. A weak spring is fitted 
to hold the points together in vacuo. On passing a 
heavy current, resistance heating at the points causes 
carbon and platinum to evaporate together. The 
resulting film, even when thin, is strong enough to 
form a self-supporting replica. It can, of course, be 
deposited on previously prepared specimens in the 
normal way. 

As deposited, the films are substantially non- 
crystalline. This can be seen from the halos of the 
electron diffraction pattern shown in Fig. la. When 
a dark-field image, selected from the brightest halo 
by means of the objective aperture, is examined, no 
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Fig. 2. Dark-field electron microgra) (x 100,000) of: a, 
platinum/carbon film; 6, film as 
in Fig. 15; (c) evaporated platinum metal on a carbon film 


March 29, 1958 


discrete crystallites can be detected (Fig. 2a). It has 
been found that this dark-field test is extremely 
sensitive. The film is completely stable under illum- 
inating conditions used for very high resolution work 
(instrumental magnifications of 40,000—60,000) in the 
experimental Metropolitan Vickers £.M.6, as devel- 
oped in the Associated Electrical Industries Research 
Laboratory*. Granulation of the platinum only 
occurs under electron bombardment many times 
more intense than is required for normal operation. 
Fig. 16 shows a diffraction pattern obtained from a 
film which has been deliberately recrystallized in this 
way. The sharp rings of platinum indicate fairly 
large crystallites, and these are shown clearly under 
dark-field conditions, selecting the two bright inner 
rings (Fig. 2b). Evaporated platinum metal is shown 
under similar dark-field conditions for comparison 
(Fig. 2c). The electron diffraction pattern is similar 
to that shown in Fig. 1b. 

The platinum/carbon ratio of the deposit has not 
been measured; but comparison of the composite 
film with carbon films of equivalent thickness in the 
electron microscope indicates that the platinum 
content is high. 

The preliminary examination of platinum/carbon 
shadowed surfaces in the electron microscope sug- 
gests that the method is extremely promising for high- 
resolution shadow-casting. Typical results are shown 
in Figs. 3 and 4. An important point, the production 
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Fig. 8. Platinum/carbon replica (deposited at 45°) of an of 
methyl orange x 250,000) 


Fig. 4. Platinum/carbon replica (deposi 4 
surface of a x 280,000)" 


has 
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of extremely sharp shadows, is illustrated in Fig. 3, 
which shows a platinum/carbon replica of an edge of 
a crystal of methyl orange. It is interesting to note 
that this shadow was obtained using a target distance 
of only 2-5 em. (the distance for evaporated metal is 
8-15 em.), indicating a point source. It will be 
appreciated that there is a direct relationship between 
sharpness of shadows and resolution. 

The potentialities of the method can be estimated 
from Fig. 4, which shows @ platinum/carbon replica 
of the surface of a sugar crystal. It can be stated 
conclusively that the background structure is not due 
to the granulation of the shadowing material. The 
reasons are: (1) that the structure varies consider- 
ably over the surface ; (2) that diffraction and dark- 
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field tests, applied as a control to each specimen, 
indicate the total absence of any granularity. A close 
examination of the original plates shows that this 
structure consists of minute protrusions some 20 A. 
in width. This work will be published in greater 
detail elsewhere. 

I wish to thank Dr. J. 8. Halliday for his valuable 
advice, and also Dr. T. E. Allibone, director of the 
Research Laboratory, Associated Electrical Indus- 
tries, Ltd., for permission to publish this article. 

1 Williams, R. C.,and Wyckoff, R. W. G., J. App. Phys., 17, 23 (1946) . 
* Bradley, D. E., Brit. J. App. Phys., 5, 65 (1954). 

3 Heidenreich, R. D., and Peck, V. G., J. App. Phys., 14, 23 (1943). 

‘ Bradley, D. E., Research, 10, 82 (1957). 


5 Haine, M. B., and Page, R. S., Proc. First European Conf. on Elec+ 
tron Microscopy, Stockholm, 1956, p. 32. 


PROCESSING OF FOODS WITH IONIZING RADIATIONS 


UCH attention has been aroused in recent years 
by the possibility of using ionizing radiations 
in preserving foods. Serious investigations started 
about ten years ago, although the idea itself is 
considerably older. While it has been found quite 
feasible to sterilize foods with radiation, some 
undesirable changes usually accompany the process. 
Such changes depend markedly on the way in which 
the food has been treated, and research has been 
particularly directed towards finding the precise 
conditions which give the best products. The poss- 
ibilities and limitations of the method were discussed 
at a symposium held at Cambridge during September 
26-27. About twenty foreign visitors were among 
the hundred and twenty who attended, and the two 
principal British laboratories working in this field— 
the Low Temperature Research Station, Cambridge, 
and the Technological Irradiation Group, Atomic 
Energy Research Establishment, Harwell—were 
represented. 

The main attraction in using ionizing radiations 
to preserve foods is that the amount of radiation 
energy required to eliminate all food spoilage micro- 
organisms raises the temperature of the irradiated 
food by only a few degrees ; the preservation of food 
in the raw state is therefore possible. A major 
deterrent, however, is that the associated chemical 
changes, though small in total quantity, may have 
adverse effects on the quality of the food, and become 
evident as changes in the odour, flavour or texture. 
It is necessary, therefore, to find methods to minimize 
or mask these quality changes. Smaller amounts of 
radiation which are insufficient to cause noticeable 
changes can be used. Such treatments eliminate only 
a fraction of the micro-organisms present—the so- 
called pasteurization treatments—and additional 
treatment, such as heat or refrigeration, is necessary 
to prevent spoilage of the food due to the growth of 
the surviving micro-organisms. Some of the results 
obtained using these techniques were described at 
the symposium. In addition to these generally 
applicable methods, there are also uses where small 
amounts of radiation can be applied to achieve a 
more limited particular purpose, for example, to 
eliminate insects in grain or packaged foods, or to 
inactivate food-poisoning Salmonella organisms in 
frozen whole egg; these applications, too, were 
discussed. 


Much of the work on the irradiation of foods has 
been carried out in the United States, and British 
work is best considered against the background of 
American investigations. The Quartermaster Corps 
of the U.S. Army has sponsored the majority of this 
work and, not unnaturally, much emphasis has been 
placed upon military uses. The possibilities for 
civilian applications have, however, been kept clearly 
in mind. The present state of the work was out- 
lined in two American papers, one by A. W. Harvey, 
and the other by D. K. Tressler, B. H. Morgan, 
M. Simon and V. K. Peterson. The dose of radiation 
necessary to achieve ‘commercial’ sterility in foods is 
considered to be in the range 3,000,000—6,000,000 
rads. A large number of foods have been examined 
after doses of this magnitude, and twenty-one have 
been considered promising. Objectionable flavours are 
usually found to decrease on cooking, and generally 
the flavour of the irradiated foods tends to improve 
after storage for several weeks or months at room 
temperature. To support the vast amount of labor- 
atory tests being conducted on irradiated foods, 
extensive animal feeding tests are in progress. These, 
so far, have not shown any harmful effects due to 
irradiation. Limited human feeding tests have also 
been made, again without showing adverse effects ; 
and troop feeding tests on a larger scale are planned. 
To provide adequate food processing and radiation 
facilities for supplying the necessary food, the U.S. 
Army intends to construct a food-processing plant 
equipped with gamma-ray and cathode-ray sources, 
each of which can treat about 1,000 tons of food per 
month. Much basic research is being carried out by 
contract with civilian laboratories. In many cases, 
where the contractor is interested in civilian appli- 
cations, the emphasis of this work is on the use of 
low-dose treatments. The smaller quality changes 
produced in this way will probably be more accept- 
able to the domestic consumer, who sees the food at 
all stages in its preparation for the table. 

In Britain also, more attention has been given to 
pasteurization procedures, since most of the research 
has been aimed at civilian exploitation. R. 8. Hannan 
described some of the results of a detailed examination 
of the response of chicken meat towards irradiation 
under a variety of conditions. With doses of 2,000,000 
rads or more, flavour changes were considered 
objectionable by most members of a taste panel ; 
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with lower doses the degree of flavour change de- 
pended markedly on the conditions before and during 
irradiation, for example, its oxygen content, and 
whether it was frozen. Odour changes in raw minced 
chicken meat could be detected with doses as low as 
50,000 rads, but if such samples were afterwards 
cooked by steaming most people could only detect 
adverse flavour changes if the meat had been given 
doses of 250,000 rads. Whole chicken carcasses 
responded rather better: after doses of 500,000 rads 
or more, flavour changes were only just detectable 
in the roasted birds. Margaret J. Thornley said that 
bacterial counts on the minced chicken irradiated 
with 250,000 rads showed that it could be stored at 
5° C. several times longer than unirradiated control 
samples ; lower doses produced only a slight increase 
in storage life. Whole chicken carcasses, packed in 
‘Polythene’ bags and given 500,000 rads, could be 
stored at 3° C. for two to three times as long as control 
samples. The bacterial flora of irradiated chicken 
differed considerably from that normally observed. 
M. Ingram emphasized that selective elimination of 
some micro-organisms by irradiation could result in the 
eventual spoilage of the chicken taking an unusual 
course. Adequate refrigeration seems essential to 
prevent the growth of possibly harmful bacteria 
which might survive irradiation. 

A number of techniques have been suggested 
for minimizing the radiation damage to foodstuffs. 
Thus, for example, a low dose of irradiation com- 
bined with some heat treatment may be useful to 
sterilize foods. Freezing of samples before irradiation 
usually makes flavour changes less apparent, and the 
presence or absence of oxygen during and after 
irradiation is important. The use of such devices is 
being actively investigated. A very promising 
approach is to combine radiation with antibiotic 
treatment. This technique was used by J. Liston 
and J. M. Shewan in some experiments on the 
irradiation of fish. Cod and lemon sole suffered little 
adverse flavour change after doses of 500,000 rads, 
and the storage properties under refrigeration were 
improved. A much greater improvement in storage 
properties was achieved, however, when this dose of 
radiation was given after the fish had been dipped in 
@ solution of chlortetracycline. 

The use of radiation to eliminate a specific harmful 
micro-organism was discussed in a paper by R. S. 
Hannan, J. Brooks and Betty C. Hobbs on the 
irradiation of frozen whole egg. This commodity, 
large quantities of which are imported into Britain, 
often contains Salmonella bacteria which cause food- 
poisoning. 500,000 rads, given to the egg in the 
frozen state, eliminates the Salmonella. The principal 
adverse change was a slight odour in the thawed raw 
egg, which was not usually detected in baked products 
made from the egg. 

Another promising application is the use of radia- 
tion to eliminate insect infestation. This is easily 
achieved by preventing reproduction of the insects 
with doses up to about 20,000 rads. Two methods 
of control exist: sterilization of all the insects or 
swamping of the female population by releasing a 
large excess of radiation-sterilized males. P. B. 
Cornwell described some experiments on the elim- 
ination of grain weevils and flour mill moths, using 
doses in the range 10,000-20,000 rads. Direct 
killing of these insects requires doses about ten times 
larger than this. If the economics of the process are 
favourable, there would appear to be little objection 
to the disinfestation of grain by this method. H. G. 
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Harvey and R. 8. Hannan had examined the effects 
of low doses of radiation upon packaged foods (for 
example, cereals, dried fruits, etc.) to eliminate 
insects, and found that in nearly all the foods 
examined, doses of 40,000 rads produced no detect- 
able adverse changes. 

The use of radiation in the food industry naturally 
presupposes that adequate sources of radiation will 
be available. Not all types of ionizing radiations are 
suitable. Any which might induce radioactivity in 
the food would be unacceptable—this excludes 
neutrons and radiations of energy higher than about 
15 MeV. Others are excluded because of low pene- 
trating power or high cost. The most generally 
useful are gamma-rays, of high penetration, and 
cathode rays, with rather limited powers of pene- 
tration. 8. Jefferson, speaking on radioactive sources, 
said that large quantities of fission products will 
eventually be available for gamma-ray sources. For 
@ number of years, however, cobalt-60, and smaller 
quantities of cesium-137, are likely to remain the 
principal sources. At present the supplies of these 
are limited. M. C. Crowley-Milling, dealing with 
electrical machines as sources of radiation, said that 
cathode-rays of suitable energy are readily obtainable 
from linear accelerators now manufactured in Great 
Britain. Against the limited penetration of cathode- 
rays are the advantages of easy focusing, their avail- 
ability as and when required, and the high dose-rates 
obtainable. The cost of treatment can be calculated, 
and Mr. Crowley-Mi gave the following estimates : 
to treat foods with 1,000,000 rads costs 0-4d. per Ib. ; 
to treat potatoes with 10,000 rads costs ls. 6d. per 
ton ; and to treat grain with 50,000 rads costs 5s. per 
ton. These figures make due allowance for running 
costs, depreciation, percentage of energy utilization, 
etc., but do not include any handling costs. The 
costs of treatment with gamma-rays are more 
difficult to calculate, but, for some time at least, 
are likely to be higher than those quoted above. 
Costs of this magnitude do not appear to be pro- 
hibitively high. 

Other topics discussed at the symposium included 
the prevention of sprouting of potatoes (papers from 
W. G. Burton and D. B. Powell); and, among the 
less-promising applications, the sterilization of milk 
(T. Horne), the prevention of mould growth in 
wrapped baked products (F. J. H. Ottaway), and the 
elimination of micro-organisms in damp grain (T. A. 
Oxley). 

The intensive investigations of the behaviour of 
food on irradiation have shown many gaps in the 
knowledge of how non-irradiated food behaves. This 
has led to the initiation of much fundamental 
research, both in academic studies and applied tech- 
nology. As enzymes are not completely inactivated 
by the amounts of radiation necessary for steriliza- 
tion, it is important to know what action surviving 
enzymes might have on stored foods. The paper 
by R. Zender, C. Lataste-Dorolle, R. A. Collet, 
P. Rowinski and R. F. Mouton, of the Battelle Memorial 
Institute, Geneva, was therefore interesting, dealing 
as it did with autolytic changes occurring during 
storage of sterile muscle samples. It may be that 
some of the changes observed with irradiated meats 
may be due to autolytic processes rather than to 
radiation effects. Similarly, much research in radia- 
tion chemistry and biology has been stimulated. At 
the symposium, three papers were presented on 
radiation chemical gee (by A. J. Swallow, 
B. Coleby and N. Uri), and a further paper dealt 
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with some chemical effects in irradiated meat (G. M. 
Wilson). These contributions indicated that the 
theories of radiation chemistry are still far from 
adequate to explain the changes in such complex 
systems as foods. As R. S. Hannan pointed out, in 
nearly all cases, the easiest approach to a particular 
problem is an experimental one. In the micro- 
biological field there is obviously need for more 
information on how micro-o i behave on 
irradiation, and particularly on the behaviour of 
those organisms which survive irradiation. If, 
ultimately, the idea of processing food with radiation 
is not exploited, the results of such researches as 
that of the Quartermaster Corps of the U.S. Army 
on the properties of packaging materials will be of 
great value to the food industry. 

It will still be necessary to show that irradiated 
foods are acceptable from the medical point of view, 
even if the process is considered useful to the food 
industry and the consumer. To yield information on 
this topic, animal feeding studies are being conducted 
at the Wantage Radiation Laboratory, and T. Horne 
gave details of these, and the plans for future work. 
The very careful and large-scale experiments being 
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Prof. R. M. Davies 


Rutsrart Morcan Davies, professor of physics in 
the University College of Wales, Aberystwyth, died 
suddenly on February 18, a fortnight after his fifty- 
fifth birthday. 

His death terminates one of the most interesting 
careers in the British university world. He was a 
native of the quarrying village of Corris, Merioneth- 
shire, and received, his early education at the village 
school and at the grammar school at Dolgelley, where 
his scientific potentialities were recognized by Dr. 
John Griffith, one of the most remarkable of Welsh 
headmasters. In 1921 he entered the College at 
Aberystwyth, where he was destined to spend 
virtually the whole of his university career. He 
graduated with first-class honours in 1924, and was 
appointed assistant lecturer in 1925. 

His research career may be said to have com- 
menced at the Admiralty Signal School at Ports- 
mouth, where he spent the summer of 1925 and 
where he was introduced to quartz crystals and 
piezoelectricity. On his appointment to the staff at 
Aberystwyth he entered upon a research programme 
on the elastic properties of Rochelle salt crystals, as 
determined both statically and dynamically. The 
circuitry of this problem led him to digress, at the 
instigation of a chemical colleague, into a determina- 
tion of the absolute dielectric constant of pure benzene 
at low radio-frequencies ; he also developed two types 
of moisture meter for use with granular materials, 
one of which was marketed commercially. 

These various research projects were pursued with 
characteristic vigour and determination, and gained 
him in succession the M.Sc. and D.Sc. degrees of his 
University. An opportunity to devote his whole time 
and energy to research, and in particular to his early 
field of interest, elasticity, came in 1939 with the 
award of a Leverhulme Research Fellowship, with 
which he proceeded to Cambridge to work with Sir 
Geoffrey Taylor. 
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conducted by the Office of the Surgeon General of 
the U.S. Army should also be extremely valuable. 
To date, the tests have failed to show any harmful 
effects through eating irradiated foods. Some 
destruction of vitamins by irradiation has been 
noted but, in general, losses are no greater than with 
most other methods of food processing. 

The symposium confirmed the impression that has 
been growing for some time, that radiation pro- 
cessing is unlikely to displace conventional methods 
of preservation. It does seem, however, that it will 
be a useful additional method, and there are clearly 
some applications of considerable potential use where 
it has special advantages. But, even with these, 
there still remains much more research to be done 
before the process can be exploited commercially. 

A fuller account of this symposium is available on 
application to the Superintendent, Low Temperature 
Research Station, Downing Street, Cambridge 
(L.T.R.S. Memorandum 312). 

This article has been prepared as part of the pro- 
gramme of the Food Investigation Organization of 
the Department of Scientific and Industrial Research. 

B. CoLEBY 


Sir Geoffrey soon recognized in him not only one 
of the few academic physicists interested in the 
mechanical properties of materials, but also one who 
was, in addition, gifted with a penetrating mind, 
experimental skill of a high order, and an infinite 
capacity for hard work. The association of the two 
ma, started in 1939, persisted through the years ; 
it produced, during the war period, a wealth of 
results, embodied in official reports, which were of 
the greatest value in the war effort, both in attack 
and in defence, and it was later to inspire much of 
the work of the research school which Davies estab- 
lished at Aberystwyth, whither he returned in 1945 
and where he was appointed professor in 1946. 

The research work at Aberystwyth was concerned 
with transient stresses and the propagation of stress 
waves in solids, and with detonation pressures and 
shock waves in gases. Much of this work arose from 
Davies’s investigation, carried out in Cambridge and 
published in the Transactions of the Royal Society in 
1948, of the Hopkinson pressure bar, originally 
devised in 1914 and largely neglected. The resur- 
rection of the pressure bar as a modern instrument 
of research into transient high-pressure phenomena 
was typical of Davies’s flair for rediscovering near- 
forgotten techniques; he had read deeply in the 
classical researches of the past, and nothing gave him 
more pleasure than to revive, from some forgotten 
paper by Kelvin or Rayleigh or Reynolds, some 
argument relevant to a modern problem. 

The nature of this extensive research programme, 
of a type rare in British universities, inevitably 
brought to Aberystwyth many visitors from many 
lands, and to Davies himself many invitations to 
address conferences and symposia, and to join tech- 
nical committees of various Ministries. In this way 
he very greatly enlarged his field of activity and 
became widely known as one of the leading authorities 
in his particular subject. 

In 1956 he was invited to accept a visiting pro- 
fessorship at the California Institute of Technology 
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at Pasadena. During seven months in the United 
States, he visited many American universities and 
research institutes and delivered numerous dis- 
courses ; in quite characteristic fashion, he scorned 
American public transport, and drove his own car, 
acquired in New York on his arrival and disposed of 
there on his departure, across the American continent, 
over a total distance of 16,000 miles. Shortly after 
his return, Davies was again invited to visit the 
United States, to address the annual meeting of the 
American Institute of Mining and Metallurgical 
Engineers, held in New York in February this year ; 
he had agreed to do so, and to visit other centres 
to renew contacts made during the previous year, 
but he died during the week of the meeting. 

Research, though energetically and enthusiastically 
pursued, by no means represented the sum total of 
his activity. He was a teacher of unusual quality, 
and his lectures were invariably prepared with 
meticulous care and presented with superb lucidity. 
He was, in addition, a gifted administrator; his 
department was most efficiently organized, and he 
was, for a period, vice-principal of his College. He 
had also numerous other interests quite unconnected 
with his academic work. He was an accomplished 
musician with a particular interest in church music, 
and was organist and choirmaster in his own church 
at Aberystwyth and at the church which he attended 
at Cambridge; he had in his early years been an 
active cross-country runner and retained throughout 
a lively interest in all kinds of sport, his last hobby 
being yachting ; and in his rare moments of relaxa- 
tion, he was an avid reader of detective fiction. 

In all the many facets of his life, he had an essential 
good-nature and personal charm which brought him 
a host of friends, varying immensely among them- 
selves, but united by their regard for his warm 
humanity and patent sincerity. The key to his 
character undoubtedly lay in the fact that his roots 
remained firmly fixed in his native Welsh soil, and 
he carried into the wide world the virtues implanted 
in him by the devout, unhurried and unpretentious 
atmosphere of his upbringing. I. C. Jones 


THE sad news of Prof. R. M. Davies’s sudden death 
came as a shock to his many friends in the United 
States. He had been invited to lecture at the 
American Institute of Mining and Metallurgical En- 
gineers Symposium on High-Speed Stressing of Solids 
in New York City on February 17. It was with great 
disappointment that we heard that, due to illness, it 
was necessary for him to cancel that visit. 

He had been in the United States twice, once 
during the Second World War and again for the 
academic year 1956-57, when he was a visiting pro- 
fessor and lectured at the California Institute of 
Technology and at Rensseiaer Polytechnic Institute. 
During this last visit, in addition, in his travel from 
coast to coast, he gave lectures at various universities 
and technical institutes. 

Prof. Davies was a superb teacher, and all those 
who had the fortune to attend his lectures will never 
forget the excellence and brilliance of his presentation. 
As a result of his research, especially in the field of 
stress waves in solids, he leaves important and per- 
manent contributions. 

Those who knew R. M. Davies during the Second 
World War, when he was working under Sir Geoffrey 
Taylor at Cambridge for the Ministry of Supply, will 
always remember the very happy combination of 
‘G. I.’ and ‘R. M.’. His loss is particularly felt by the 
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many who enjoyed his friendship and appreciated his 
warm personality, his deep Welsh sense of humour and 
the interest, helpfulness and understanding he always 
showed toward other people. These friends will 
realize that with the passing of R. M. Davies a very 
dear part of their lives has forever ended. 

Enrico VOLTERRA 


Prof. T. Shimizu 


TayveE1 Suimizu, who died suddenly on January 30, 
was well known as the founder of the chief Japanese 
school of studies on steroids and especially bile acids. 
He was a pupil of the late Heinrich Wieland from 
1920 until 1923, and again from 1929 until 1931, and 
from him returned to Japan with an enthusiasm in 
this field which proved lifelong. 

Shimizu was born in Tokyo in 1889 and graduated 
from Kyoto University Medical School in 1915. He 
began his studies on bile acids there, under the late 
Prof. T. Araki. After his return from Germany in 
1923, Shimizu was appointed professor of bio- 
chemistry at Okayama Medical School: he became 
president of this School in 1949 and, in 1952, president 
of Okayama University. He was elected a member 
of the Japan Academy in 1950, and in 1951 a member 
of the German Academy of Sciences. 

Much of Shimizu’s scientific contribution consisted 
in the persistence and skill with which he and his 
pupils followed up the observation of Hammarsten 
(1898), who found the steroid alcohol, scymnol, in the 
bile of sharks. This ought, perhaps, to have stimulated 
a@ much wider search for unusual bile salts, but it 
was not until Shimizu began his work that such a 
search was seriously undertaken. It was then pursued 
with remarkable zeal: for example, 4,000 toads were 
used to collect 5 litres of bile ; from this were obtained 
interesting alcohols, finally carefully described by T. 
Kazuno (Hoppe-Seylers Z., 266, 11; 1940) and the 
bile acids trihydroxysterocholenic and trihydroxy- 
isosterocholenic, characterized by Shimizu 
and T. Oda (Hoppe-Seylers Z., 227, 74; 1934), and 
by Shimizu and T. Kazuno (Hoppe-Seylers Z., 239, 
67; 1936). In later work, Y. Okasaki (J. Biochem. 
Tokyo, 36, 65,77 ; 1944) collected 1-5 litres of bile from 
100,200 specimens of a newt, Diemyctylus phyrrho- 
gaster. An account of the work of Shimizu’s school 
up to 1935 was included by him in a comprehensive 
book (“Uber die Chemie und Physiologie der Gallen- 
sduren”, Muramato, Okayama, 1935), which he 
dedicated to Prof. Araki on his seventieth birthday. 
K. Ohta (Hoppe-Seylers Z., 259, 53; 1939) reviewed 
the work at Okayama on fish bile, and later writers 
have summarized the Japanese contributions up to 
1955 (for example, Physiol. Rev., 35, 178; 1955). 

The discoveries of Shimizu and his pupils have 
widened greatly the scope of chemical and physio- 
logical study of bile salts, and have stimulated a new 
awareness of the interest of biochemical species 
comparisons in this as in other fields. 

In June 1957 Shimizu paid his last visit to Wieland, 
and also visited England for the first time for nearly 
forty years. He then, in spite of an indifferent 
command of English, read a paper on some of the 
work now being done by one of his former pupils, 
S. Hayakawa. He spent some time in the United 
States before returning to Japan. 

Tayei Shimizu was a man of broad vision, good 
humour and modesty of character. His memory is 


held in affection by his friends and former pupils 
G. A. D, HasLtEwoop 


everywhere. 
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NEW FELLOWS OF THE ROYAL SOCIETY 


T a meeting of the Royal Society on March 20, 
the following were elected to fellowships : 


MicHAaEL ABERCROMBIE, reader in embryology in 
the University of London at University College, 
distinguished for his researches in embryology, tissue 
culture, and wound healing. 


Dr. E. P. ABrauam, senior research officer at the 
Sir William Dunn School of Pathology, University of 
Oxford, distinguished for his work on the isolation 
and chemistry of antibacterial substances. 


Dr. J. R. Baker, reader in cytology in the Univer- 
sity of Oxford, distinguished for his researches on the 
chemistry of the cell. 


Pror. J. A. Brrou, professor of organic chemistry 
in the Victoria University of Manchester, distin- 
guished for his studies on the structure and biogenesis 
of natural products. 


Pror. SATYENDRANATH Boss, vice-chancellor of 
the Visva-Bharati University, Santiniketan, India, 
distinguished as the discoverer of Bose-Einstein 
statistics. 


Dr. P. W. Brian, head of the Department of 
Microbiology, Akers Research Laboratories, Imperial 
Chemical Industries, Ltd., distinguished for his re- 
searches on microbiology and plant pathology. 


Btisrine, demonstrator in pharmacology 
in the University of Oxford, distinguished for her 
work on smooth muscle and on the action of 
adrenaline. 


Dr. R. K. Cattow, research chemist at the National 
Institute for Medical Research, London, distinguished 
for his work on steroid chemistry. 


Dr. F. Drxery, director of Overseas Geological 
Surveys, London, distinguished for African geological 
researches, particularly in tectonics, geomorphology 
and ground-water hydrology. 


Pror. P. P. Ewaup, head of the Department of 
physics in the Polytechnic Institute of Brooklyn, 
distinguished for his outstanding contributions to the 
science of X-ray optics. 


Pror. F. J. FENNER, professor of microbiology in 
the Australian National University, Canberra, dis- 
tinguished for his work on microbiology, particularly 
the pathogenesis and epidemiology of mousepox and 
myxomatosis. 


Dr. W. H. Gianvitte, director of the Road 
Research Laboratory, Department of Scientific and 
Industrial Research, Harmondsworth, distinguished 
for his researches on reinforced concrete and on road 
construction. 


Pror. A. E. Green, professor of applied mathe- 
matics in the University of Durham (King’s College, 
Neweastle upon Tyne), distinguished for important 
contributions to the mathematical theory of elasticity 
and hydrodynamics. 


Pror. A. Happow, professor of experimental 
pathology in the University of London and director 
of the Chester Beatty Research Institute (Institute 
of Cancer Research, Royal Cancer Hospital), dis- 
tinguished for his investigations into the chemo- 
therapy of malignant disease. 


Dr. G. Hieman, reader in mathematics in the 
University of Oxford, distinguished for his contribu- 
tions to the theory of groups. 


Pror. A. St. G. J. McC. Huecert, professor of 
physiology in the University of London at St. Mary’s 
Hospital Medical School, distinguished for his 
investigations on the physiology of reproduction and 
on the transfer of materials from mother to foetus. 


Pror. H. C. Loneurt-Hieerns, John Humphrey 
Plummer professor of theoretical chemistry in the 
University of Cambridge, distinguished for his appli- 
cation of mathematics to -problems in physical 
chemistry. 

Pror. B. LytHGoE, professor of organic chemistry 
in the University of Leeds, distinguished for his con- 
tributions to the chemistry of natural products. 


Pror. 8S. K. Mirra, professor of physics and director 
of the Institute of Radio-Physics and Electronics, 
University of Calcutta, distinguished for his researches 
in many branches of upper atmosphere physics. 


Dr. C. H. Mortrmer, secretary of the Scottish 
Marine Biological Association and director of the 
Marine Laboratory, Millport, distinguished for his re- 
search upon lakes and lake-deposits, and the chemical 
and physical conditions which control life in them. 


Pror. R. 8. NyHoim, professor of chemistry in the 
University of London at University College, disting- 
uished for his contributions to inorganic chemistry, 
especially for his studies of complex compounds of 
the transition elements. 


Pror. G. D. RocuestsEr, professor of physics in 
the University of Durham (Durham Colleges), dis- 
tinguished for his researches on the cosmic radiation, 
and particularly for his contributions to knowledge 
of the unstable elementary particles. 


Pror. O. A. SaunpeERs, dean of the City and 
Guilds College and head of the Department of 
Mechanical Engineering in the Imperial College of 
Science and Technology, University of London, dis- 
tinguished for his contributions to the study of heat 
transfer and to the development of the internal 
combustion engine. 


Pror. J. E. Smiru, professor of zoology in the 
University of London at Queen Mary College, dis- 
tinguished for his researches on the principles of 
nervous organization as exemplified by lower 
animals 


Dr. W. B. Turritt, formerly keeper of the her- 
barium and library at the Royal Botanic Gardens, 
Kew, distinguished for his experimental and descrip- 
tive work on flowering plants of Britain and the 
Near East. 
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NEWS and VIEWS 


Animal Physiology at Cambridge : 
Dr. Ivan de Burgh Daly, F.R.S. 


Ivan DE BurGH Daty, who is retiring from 
directorship of the Agricultural Research Council 
Institute of Animal Physiology, Babraham, studied 
medicine in Cambridge and at St. Bartholomew’s 
Hospital and qualified as a physician in 1918 after 
serving in the R.N.A.S. He worked as a Beit 
Memorial Research Fellow at University College, 
London. He was professor of physiology in Bir- 
mingham (1927-32) and Edinburgh (1933-47), before 
going to Babraham as the first director of the Agri- 
cultural Research Council’s Institute of Animal 
Physiology in 1948. In Starling’s department he 
became interested in the physiology of the circulation 
and his skill as an engineer enabled him to construct 
elaborate apparatus for perfusing blood through 
isolated organs from dogs and recording the effects 
of drugs and of nervous stimulation on the dis- 
tribution of blood and the resistance to flow. He is 
especially interested in the complex circulation in 
the lungs and is the leading authority on this subject. 

During the past ten years he has been mainly 
responsible for the formation of the Institute at 
Babraham, with a distinguished staff of more than 
thirty scientists and ideal facilities for work on the 
physiology of larger animals than those normally 
studied in the physiological departments of medical 
schools. Under his leadership the Institute has 
grown rapidly and continues to grow. Scientists with 
wide experience in physiology, biochemistry and 
pathology have joined forces and are doing funda- 
mental work on sheep, cows and pigs. His wisdom 
in resisting demands for the quick solution of problems 
of immediate practical importance is becoming more 
apparent as time goes by. 


Prof. J. H. Gaddum, F.R.S. 


Joun Henry Gappvum, who is to succeed Dr. I. 
de B. Daly as director of the Institute of Anima! 
Physiology, qualified in medicine at Cambridge ana 
University College Hospital. In 1925 he went to the 
Wellcome Physiological Research Laboratories at 
Beckenham, where he worked with the late Dr. J. W. 
Trevan, and left in 1927 to join Sir Henry Dale at 
the Medical Research Council Laboratories. At 
Hampstead he worked on the liberation of acetyl- 
choline-like substances and established in col- 
laboration with W. Feldberg that the nerve impulse 
in the superior cervical ganglion is transmitted by 
acetylcholine. He also developed methods for the 
bioassay of thyroid hormone and became interested 
in the interpretation of quantal bioassays ; this was 
a matter of some difficulty as the log dose—percentage 
mortality curve was sigmoid in shape. He introduced 
the idea of plotting the normal equivalent deviation 
against the logarithm of the dose used, thus obtaining 
@ straight line. To avoid the use of a negative 
quantity it was later suggested that the normal 
equivalent deviation +5 should be called the 
‘probit’ and this probit figure should be plotted 
against the log dose. Gaddum’s pioneer work in this 
subject was published in a Medical Research Council 
report in 1933. After occupying chairs at Cairo and 
University College, London, in 1942 he was appointed 
to the chair of materia medica in the University of 
Edinburgh in succession to the late Prof. A. J. Clark, 
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where he has added great distinction to the Depart- 
ment during the past sixteen years. 

Gaddum has been interested in a wide field of 
pharmacological experiment, particularly in respect 
of the pharmacologically active substances obtained 
from tissue extracts. He has done a great deal to 
elucidate the substances liberated when autonomic 
nerves are stimulated. This work started with 
acetylcholine and noradrenaline, and he has con- 
tinued it with 5-hydroxytryptamine and substance P. 
He has been interested in the antagonism of 
5-hydroxytryptamine by lysergic acid diethylamide, 
and recently he has edited a monograph on poly- 
peptides which stimulate plain muscle. He has been 
responsible for the statistical analysis of many 
bioassay procedures, and has written the appendix 
to “The British Pharmacopeeia” on the mathematical 
basis of bioassay ; he has also written a very popular 
text-book of pharmacology, now in its fourth edition. 
He has been a member of the Committee of the 
Medical Research Council from 1948-51 and a Fellow 
of the Royal Society since 1945. His appointment as 
director of the Agricultural Research Council’s 
laboratories at Cambridge will give a great stimulus 
to the study of pharmacology in connexion with 
agricultural problems. 


Materia Medica at Edinburgh : Dr. W. L. M. Perry 

THE appointment is announced of Dr. W. L. M. 
Perry to the chair of materia medica in the University 
of Edinburgh in succession to Prof. J. H. Gaddum, 
who is leaving Edinburgh to become director of the 
Agricultural Research Council Institute of Animal 
Physiology at Babraham. Dr. Perry, who graduated 
in medicine at St. Andrews in 1943, joined the 
scientific staff of the Medical Research Council at the 
National Institute for Medical Research in 1947, hav- 
ing completed a tour of duty in the Colonial Medical 
Service in West Africa. In his first research, Dr. 
Perry collaborated with Dr. F. Hawking in work 
which revealed the indirect mode of chemotherapeutic 
action of proguanil. Thereafter, he turned to subjects 
on the borderline between physiology and pharmaco- 
logy, publishing a number of papers on transmission 
in the autonomic nervous system, and at the same 
time developing an interest in the principles and 
technique of biological assay, to which subject he 
made notable contributions. In 1951, Dr. Perry was 
appointed director of the Division of Biological 
Standards at the National Institute for Medical 
Research; in this position he has carried with 
apparent ease a burden of work and responsibility 
which, especially during the past two years, has been 
unexpectedly heavy because of the involvement of 
the Division in the safety testing of poliomyelitis 
vaccine. Dr. Perry thus goes to Edinburgh having 
behind him an unusual breadth of scientific and 
administrative experience; with the return to 
laboratory research that his new post will permit, it 
can be confidently anticipated that he will not only 
uphold but also add to the distinguished traditions 
of the chair of materia medica in Edinburgh. 


Viking Fund Medals for 1957 

Tue 1957 Viking Fund Medals and prizes of 1,000 
dollars each for outstanding contributions to an- 
thropology have been awarded to Drs. Raymond A. 
Dart, James B. Griffin and Margaret Mead. Dr. Dart 
was elected by the American Association of Physical 
Anthropologists as medallist in physical anthropology. 
He is dean of the Faculty of Medicine at the University 
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of the Witwatersrand. Since 1925, Dr. Dart has dis- 
covered many specimens of a sub-human creature, 
Australopithecus prometheus. He postulated that this 
proto-man belonged to the hominid rather than the 
ape family, and that Africa, not Asia, was the birth- 
place of man. In 1955, Dr. Dart discovered Australo- 
pithecus buried with crudely-worked tools of a Pebble 
Culture. Dart’s theory was thereby accredited and his 
find recognized as the most primitive creature known 
to date that can be called human. Dr. Griffin, 
director of the Museum of Anthropology and professor 
of anthropology at the University of Michigan, was 
cited by the Society for American Archzxology for 
his great influence in promoting the aims of scientific 
archeology, and for his unsurpassed knowledge of 
the form, range and distribution of artefact styles in 
North America. Dr. Mead was selected as the 1957 
medallist in general anthropology by the American 
Anthropological Association. She is associate curator 
of ethnology at the American Museum of Natural 
History, and has done more than any other single 
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individual to introduce anthropology to the American ° 


public. A prolific writer, among Dr. Mead’s most 
popular books are “Coming of Age in Samoa”, 
“Growing Up in New Guinea’, “Male and Female” 
and “New Lives for Old’. 

The Viking Fund Medals and awards originated 
upon the suggestion of Dr. Axel L. Wenner-Gren, 
the Swedish industrialist who endowed the Founda- 
tion now bearing his name. Since 1946, the Wenner- 
Gren Foundation has provided the medals and 
prizes of 1,000 dollars, which are awarded to the 
general anthropologist, archeologist and physical 
anthropologist who has made a significant contri- 
bution to his field. 


Train Control on Railways in Britain 

In replying to a debate on automatic train control 
on March 7, on an adjournment motion moved by 
Mr. P. C. Goodhart, Mr. G. R. H. Nugent, Parliament- 
ary Secretary to the Ministry of Transport and Civil 
Aviation, said that in the past 46 years, 698 formal 
inquiries had been made in Britain into rail accidents 
in which 1,599 people were killed. Of these accidents, 
automatic train control could probably have avoided 
11 per cent and 31 per cent of the fatalities. Track 
circuiting is a further safety device which serves 
primarily to record that a train is in a particular 
sector of the track, and with colour light signals, which 
are easier to see, especially at night and in fog, and can 
be linked with automatic train control and track cir- 
cuits and the control board in the signal box, could 
make a big contribution to traffic safety but without 
eliminating the human element. Automatic train 
control was started on the initiative of the Great 
Western Railway in 1905, but the equipment of the 
main lines of Britain was not completed until 1930, 
and the non-contact magnetic Hudd system evolved 
in the 1930’s and tried on the London, Midland and 
Scottish Railway was not finally approved by the 
Minister of Transport until 1947. In 1948, the British 
Transport Commission decided to make a wide ex- 
tension of automatic train control, colour light signals 
and track circuits: the Great Western system was 
regarded as unsuitable for electric lines and its heavy 
mechanized parts were unsuitable for permanent 
and universal adoption. The Commission is also 
convinced that a non-contact magnetic system 
superior to the Hudd system could be found; but 
although full-scale trials have been carried out since 
1950 on the east coast line, as was expected, many 
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difficulties were encountered. The routes carrying 
the greatest train frequency and speed would receive 
the earliest attention, and installation is in no way 
retarded by capital restrictions. 


Millenary Celebrations of Al-Mas‘udi 


THE millenary of Al-Mas‘udi, the tenth century 
Arab geographer, traveller and encyclopedist, was 
recently celebrated at the Muslim University, Aligarh, 
under the joint auspices of the Institute of Islamic 
Studies, Aligarh, and the Indian Society for the 
History of Science. About thirty papers were 
received from all parts of the world, including Britain, 
Egypt, France, Holland, India, Iran, Lebanon and 
the United States 

Mr. A. A. A. Fyzee, vice-chancellor of the Univer- 
sity of Jammu and Kashmir, devoted his presidential 
address to the need for studies of the humanities in 
the university, particularly in view of the tech- 
nological changes in progress in India. He stressed 
that the aim was not to produce theologians, which 
has been the dominant tendency in the past, “‘but 
to produce men of understanding and intelligence, of 
balanced judgment and critical appreciation of the 
past”. Prof. M. S. Thacker emphasized the col- 
laboration that had existed between the Arab 
countries and India in the search for knowledge. 
After giving a general survey of Al-Mas‘udi’s contri- 
bution in the field of science, he suggested the great 
need for a scientific study of the available material, 
particularly from the point of technology and its 
relation with the intellectual attainments of the age. 
Prof. N. Ziadeh discussed the geographical, climato- 
logical and certain social details of Sham (Syria) 
given by Al-Mas‘udi, and Dr. M. Shafi dealt with his 
geographical contributions, particularly in the field 
of human geography, which Al-Mas‘udi did much to 
establish on scientific lines. In a general survey of 
science at the time of Al-Mas‘udi, Mr. A. Rahman 
emphasized its characteristic features, namely, its 
association with the concept of God as the driving 
force of the universe, and its relation to the Greek 
philosophical outlook. It is proposed that the con- 
tributions shall be published in the form of a com- 
memorative volume. 


Society for Visiting Scientists 


THe report of the secretaries on behalf of the 
Council of the Society for Visiting Scientists to the 
tenth general meeting on December 19 records con- 
tinued restriction, for financial reasons, of the 
Society’s activities, although the Overseas Science 
Students’ Association continues to flourish. The 
Society has now nearly 2,900 members, from sixty- 
five countries, but only one reception could be held 
during the year, for participants in the symposium of 
the Royal Astronomical Society and the Royal 
Meteorological Society on ‘‘Plahetary Atmospheres 
and Convection in Rotating Fluids”. The Society’s 
information service is constantly growing, helped by 
generous gifts of periodicals and reference books, but 
only limited success attended an attempt to increase 
the income from industry. Five most successful dis- 
cussion meetings were held during the year, dealing 
respectively with “The Effects of Low Temperatures 
on Mammals and their Tissues”’ ; ““The Widening Field 
of Application of Electronic Computers’; ‘“Taste 
and Smell’; “Water Quality Problems in the United 
Kingdom” ; and “Science and Furniture’. The lively 
discussion which characterized all the Society’s 
meetings is further indication of the value of its 
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work and of the desirability that adequate financial 
support should enable it to make its full contribution 
in assisting scientific co-operation and understanding. 


The Parapsychological Association 


Tse formation of the Parapsychological Associa- 
tion, an international professional group of research 
workers in the field of extrasensory perception and 
psychokinesis, has been announced. The objects of 
the Association are to advance parapsychology as a 
science, to disseminate knowledge of the field, and 
to integrate the findings with those of other branches 
of science. Full membership is restricted to those 
with doctorate degree training or equivalent. The 
founding officers are: President, R. A. McConnell 
(Biophysics Department, University of Pittsburgh) ; 
Vice-President, G. R. Schmeidler (Psychology Depart- 
ment, City College of New York); Secretary, R. 
White (Parapsychology Laboratory, Duke Univer- 
sity); Treasurer, R. J. Cadoret (Duke University) ; 
Members of Council, M. Anderson (Duke University), 
K. Osis (Parapsychology Foundation of New York) 
and W. G. Roll (University of Oxford). 


Conference on High Energy Nuclear Physics 


More than 200 scientists from twenty-six nations 
have been invited to participate in the 1958 Annual 
International Conference on High Energy Physics, 
organized by the European Organization for Nuclear 
Research (CERN), in Geneva during June 30—July 5. 
Participation at the 1958 Conference is by invitation 
only. Among the 226 scientists invited so far, more 
than a hundred have already accepted, among them: 
Prof. W. Heisenberg, of Germany ; Prof. Leprince- 
Ringuet, of France; Prof. E. Amaldi, of Italy ; 
Prof. Hideki Yukawa, of Japan; Prof. P. Scherrer 
and Prof. W. Pauli, of Switzerland ; Sir John Cock- 
croft and Prof. P. M. 8S. Blackett, of the United 
Kingdom ; and from the United States, Dr. C. N. 
Yang, Dr. T. D. Lee, Dr. J. R. Oppenheimer and 
Prof. L. W. Alvarez. During ten plenary sessions in 
the auditorium of the Physics Institute of the Univer- 
sity of Geneva, papers will be presented on nucleon 
structure; the nucleon and its interactions with 
pions, photons, nucleons and anti-nucleons ; funda- 
mental theoretical ideas ; strange particle production 
and interaction ; invariance principles and selection 
rules, and weak interactions.. The conference pro- 
ceedings, including original papers presented, will be 
published by CERN. 


Second Geneva Conference on Peaceful Uses of 
Atomic Energy 


Tue second International Conference on the Peace- 
ful Uses of Atomic Energy is to be held in Geneva 
during September 1-13, under the auspices of the 
United Nations (Nature, 180, 217; 1957). The 
president of the Conference is to be Prof. F. Perrin, 
of the Commissariat 4 l’Energie Atomique de France, 
and the secretary-general, Dr. 8. Eklund, of Sweden. 
Two atomic energy exhibitions will be held in Geneva 
during the Conference. The first will be a scientific 
exhibition under the auspices of the United Nations, 
at the Palais des Nations. A United Kingdom 
exhibit, 5,000 sq. ft. in extent, is being arranged by 
the U.K. Atomic Energy Authority, to include a 
model of the thermonuclear research apparatus, 
ZETA. The other exhibition, which will be com- 
mercial, is the International Exhibition on the 
Peaceful Uses of Atomic Energy, at the Palais des 
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Expositions. The British section is being organized 
by the Nuclear Energy Trade Associations’ Con- 
ference, which represents all major British firms 
concerned with atomic energy. People interested in 
attending the Conference as observers should apply 
for passes not later than April 19. Representatives 
from industrial firms who are working in the atomic 
energy field should apply to Mr. M. H. L. White- 
house, Nuclear Energy Trade Associations’ Con- 
ference, 32 Victoria Street, London, S.W.1, and all 
others to Mr. J. C. Walker, United Kingdom Atomic 
Energy Authority, 11 Charles II Street, London, 
8.W.1. The United Kingdom representatives on the 
United Nations scientific secretariat for the Con- 
ference will be Mr. F. Hudswell and Mr. W. B. 
Woollen (Atomic Energy Research Establishment, 
Harwell) and Mr. T. E. F. Carr (Medical Research 
Council). 


Isotope Courses at Harwell 


A COURSE on radioisotopes, designed to give senior 
executives in industry an appreciation of the possible 
applications of those materials, will be held at the 
Harwell Isotope School during September 23-26. 
Two similar courses have been arranged for April 
15-18 and July 8-11 for members of the Institute of 
Directors only. The course consists of lectures on 
the elementary principles of work with radioactive 
isotopes with the emphasis on their application as 
tools in industry and research. The lectures will be 
given in as non-technical a manner as possible by scien- 
tists experienced in the field; they will be supple- 
mented by visits to a reactor and to the laboratories 
of the Isotope Division at Harwell and at the Wantage © 
Radiation Laboratory near Harwell. The lectures 
and demonstrations will be given in the Cockcroft 
Hall at Harwell. Further information can be obtained 
from the Registrar, Isotope School, Atomic Energy 
Research Establishment, Harwell. 


City and Guilds of London Institute : Fellowships 


Tue Council of the City and Guilds of London 
Institute have conferred the Fellowship of the 
Institute (F.C.G.1.) upon the following past students 
of the City and Guilds College or Finsbury Technical 
College in recognition of their distinguished con- 
tributions to industry or the professions in which 
they are engaged: D. H. Alexander, principal, 
College of Technology, Belfast; W. A. Coates, 
retired, former director of Metropolitan-Vickers Elec- 
trical Co., Ltd. ; G. H. Hopewell, managing director, 
Foster Wheeler, Ltd.; F. C. Wright, i 
director, Standard Telephones and Cables, Ltd. 


The Night Sky in April 


FuLt moon occurs on April 4d. 03h. 45m. v.t., 
and new moon on April 10d. 03h. 28m. The following 
conjunctions with the Moon take place: April 5d. 
04h., Jupiter 2° N.; April 9d. 02h., Saturn 3° S. ; 
April 13d. 13h., Mars 7° 8.; April 15d. 00h., Venus 
4° §. There will be an annular eclipse of the Sun on 
April 19, invisible at Greenwich. Mercury is favour- 
ably placed for observation during the first week of 
the month, setting at 20h. 20m. on April 1; its 
stellar magnitude on that date is + 0-5. Later in 
the month, Mercury is too close to the Sun for 
observation. Venus is @ morning star, visible low in 
the south-east before sunrise. It rises at 4h. 10m., 
3h. 50m. and 3h. 25m. on April 1, 15 and 30, respec- 
tively ; its stellar magnitude is about — 4-0. During 
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the month its distance from the Earth increases from 
58 to 80 million miles and the visible portion of the 
apparent disk from 0-450 to 0-600. Mars rises at 
4h. 00m., 3h. 30m. and 2h. 50m. at the beginning, 
middle and end of the month, respectively. It is 
visible low in the south-east before sunrise, but 
conditions are not very favourable; its stellar 
magnitude is + 1-0. Jupiter rises at 20h. 05m., 
19h. 00m. and 17h. 45m. on April 1, 15 and 30, 
respectively, and sets at 4h. 20m. on April 30; it is 
visible throughout the night. Opposition is on April 
17; the planet is near Spica. The stellar magnitude 
of Jupiter is — 2-0, its distance from the Earth on 
April 15 being 410 million miles. Saturn rises at Lh. 
05m., Oh. 10m. and 23h. 10m. at the beginning, 
middle and end of the month, respectively ; it is 
east of § Ophiuchi. Its stellar magnitude is + 0-6 
and it is at a distance of 890 million miles from the 
Earth on April 15. Occultations of stars brighter 
than magnitude 6 are as follows, observations being 
made at Greenwich: April 6d. 04h. 20-5m., « Lib. 
(D); April 25d. 20h. 34-9m., 68 Gem. (D). D refers 
to disappearance. The Lyrid meteors are active 
during April 20-22. Conditions are very favourable ; 
the radiant is near right ascension 18h. 04m., 
declination + 33°. 
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Announcements 

THe Council of the Royal Microscopical Society 
has made the following elections to honorary fellow- 
ship of the Society: Dr. Edwin H. Land, president 
of the Polaroid Corporation, Cambridge, Massachu- 
setts, in recognition of his contributions to micro- 
scopy; Dr. Maria Rooseboom, curator, National 


Museum for the History of Science, Leyden, in 


recognition of her valuable work in connexion with 
the history of microscopy. 


Tue Council of the Iron and Steel Institute has 
announced the following awards for 1958: Bessemer 
Gold Medal for 1958, to Mr. W. F. Cartwright (Steel 
Company of Wales, Ltd.); Sir Robert Hadfield 
Medal for 1958, to Mr. W. C. F. Hessenberg (British 
Iron and Steel Research Association) ; Ablett Prizes 
for 1957, £50 each to Mr. C. E. H. Morris and Mr. 
R. N. Dale (Steel Company of Wales, Ltd.), for their 
paper, “Planning the Conversion of a High-lift 
Slabbing Mill to a Universal Mill” (J. Iron and Steel 
Inst., April 1957). 


Dr. B. R. NisHawan, director of the National 
Metallurgical Laboratory, Jamshedpur, has been 
given the award of ‘Padma Shri’ by the President of 
the Republic of India, in recognition of his excep- 
age distinguished services in the field of science 
in India. 


Mr. J. D. HanpysipE has been appointed con- 
troller of research, National Institute of Industrial 
Psychology, with effect from April 1. 


_ TxeE Institution of British Agricultural Engineers 
is able to offer, through the generosity of Shell Mex 
and B.P., Ltd., a number of bursaries for award to 
candidates eligible for entry to the final-year course 
of study leading to the examination in July 1959 for 
the National Diploma in Agricultural Engineering. 
These bursaries are normally available in units of 
£50, but their disbursement may be varied at the 
discretion of the Examination Board. The conditions 
governing the award may be obtained from the 
Secretary of the Institution of British Agricultural 
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Engineers, 6 Buckingham Gate, London, 8.W.1. The 
closing date for receiving completed applications is 
May 1, 1958. 


Tue Physical Society is holding a conference on 
“Nuclear Physics” at the Cavendish Laboratory, 
Cambridge, on April 10-11. Further information 
can be obtained from the Secretary, The Physical 
Society, 1 Lowther Gardens, Prince Consort Road, 
London, S.W.7. 


Tue 1958 National Symposium of the U.S. Institute 
of Radio Engineers Professional Group on ‘““Microwave 
Theory and Techniques” will be held at Stanford 
University, Stanford, California, during May 5-7. 
Further information can be obtained from Glenn H. 
Keitel, Publicity Chairman, 1958 PGMTT National 
Symposium, 601 California Avenue, Palo Alto, 
California. 

THe 1958 International Conference on Semi- 
conductors, sponsored by the International Union of 
Pure and Applied Physics, will be held at the 
University of Rochester, New York, during August 
18-22. Further information can be obtained from 
M. H. Hebb, P.O. Box 1088, Schenectady, New York. 
Abstracts must be received by May 1. 


A ONE-DaAy conference on statistical sampling in 
industry, organized by the Birmingham Group of 
the Industrial Applications Section of the Royal 
Statistical Society, will be held at the Birmingham 
College of Technology on May 7. Further information 
can be obtained from D. Goldberg, Lamp and 
Lighting Co., Ltd., Melton Road, Leicester. 


Aw informal discussion on ‘““The Structure and 
Physical Chemistry of Nucleic Acids and Nucleo- 
proteins”’ will be held in the Department of Chemistry, 
University of Birmingham, on September 17-18, 
under the auspices of the Colloid and Biophysics 
Committee of the Faraday Society. Papers on the 
following topics will be read : nucleic acids (especially 
ribonucleic acid), synthetic polynucleotides, nucleo- 
proteins. Members of the Faraday Society and 
others who wish to take part should notify Dr. A. R. 
Peacocke, Department of Microbiology, University of 
Birmingham, Edgbaston, Birmingham 15, to whom 
titles of papers should be sent before June 1. 


THE essay subjects for this year’s Endeavour Prizes 
of the British Association for the Advancement of 
Science will be as follows: education for an age of 
science ; rockets and satellites and their scientific 
significance ; photography and cinematography in 
science; chemicals from petroleum; Darwinism 
to-day ; the measurement of time. The essays must 
be sent in by June 1 and should not exceed four 
thousand words. Competitors must be less than 
twenty-five years old, and the prizes will be 50, 25 
and 15 guineas, with two special awards of 5 guineas 
to those less than eighteen. Further information can 
be obtained from the Assistant Secretary, British 
Association for the Advancement of Science, Burling- 
ton House, Piccadilly, London, W.1. 


Errata. Referring to the article entitled “‘Non- 
Conservation of Parity” in Nature of February 15, 
Prof. A. Salam writes: “p. 448 (1d), column 2, 
line 5, for ‘right’ read ‘left’; (e) for subscript ‘L’ 
read ‘R’. I am grateful to Dr. J. R. Holt for pointing 
out these errors’’. 
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RECENT ADVANCES IN NUCLEAR PHYSICS 


NEW series of meetings has been inaugurated 

at the Royal Society at which normally three 
Fellows will be invited to present statements on 
topics of current interest. Unlike the usual meetings 
for the reading of papers and the discussion meetings 
which are held periodically, the proceedings at these 
new meetings will not be published and the speakers 
will be free to treat the subject in a broader and 
perhaps more speculative manner than would be the 
case if their words were to be printed in the Society’s 
Proceedings and Transactions. 

The subject of the first meeting, held on February 
20, was “Recent Advances in Nuclear Physics’’. 
Each of the three speakers, Profs. D. H. Wilkinson, 
W. E. Burcham and R. E. Peierls, spoke for half an 
hour. They chose to discuss aspects of what is prob- 
ably the most significant advance made in the past 
twelve years, namely, the discovery that the motions 
of nucleons inside a nucleus are not strongly cor- 
related but are largely independent of each other. 
In nuclear structure studies discussed by Prof. 
Wilkinson, this phenomenon has led to the estab- 
lishment of the ‘nuclear shell-model’, in which, as a 
first approximation, nucleons in a nucleus move in 
an overall common potential V. The counterpart of 
the shell-model in nuclear reaction studies is the 
‘optical model’ described by Prof. Burcham. 

Prof. Wilkinson spoke specifically on “The Struc- 
ture of Light Nuclei”, using the shell-model to 
interpret the considerable body of data that has 
accumulated on nuclear-level schemes, transition 
probabilities, and magnetic moments. In applying 
the model, one introduces two types of forces acting 
on the nucleons over and above the common potential 
V. The first type of force is that acting between pairs 
of nucleons. By direct analogy with Coulomb forces 
acting between pairs of electrons in an atom, these 
forces tend to couple the orbits of the nucleons 
together to produce Z-S coupling. The second type 
is that which couples the spin of each nucleon to its 
orbit (like the Thomas force in the atom) and tends 
to produce j-j coupling. In the presence of both 
types of forces, the coupling situation in a nucleus 
is described as intermediate and is characterized by 
the ratio of the effective strength of the inter-nucleon 
forces to the spin-orbit forces. This ratio is the most 
significant parameter available when attempting to 
fit observations. 

Prof. Wilkinson showed an extensive series of 
slides representing the work of many people and 
containing comparisons of experimental data on 
various light nuclei with the predictions of the shell- 
model. The agreement is impressive, especially in 
such cases as carbon-13 and nitrogen-13, where the 
observed values of five different kinds of data are 
fitted with the same value of the parameter. A 
satisfactory feature of the fits is that the ‘best values’ 
of the effective strengths of the two types of 
forces vary smoothly with mass numbers and are 
in reasonable agreement with theoretical predic- 
tions. 

Prof. Burtham discussed “The Optical Model and 
Nuclear Reactions’. The optical model attempts to 
incorporate features of both the ‘compound nucleus’ 
model of nucl reactions, and the shell-model of 


nuclear structure. Corresponding to the latter model, 
the effects of a nucleus on the motion of a bom- 
barding nucleon can be represented by a real potential 
V, which merely deflects it. Compound nucleus 
formation, which occurs as a result of a collision in 
which the incident nucleon loses energy to a target 
nucleon, may be included by adding to V an imaginary 
«W. In the manner well known in optics, such a 
term represents absorption. Small values of W cor- 
respond to small absorption, that is, there is little 
probability of formation of compound nuclei ; 
large values correspond to large absorption and 
large probability of formation of compound nuclei; 
moderate values correspond to intermediate situations 
in which the number of nucleons passing through the 
nucleus compares with the number that are absorbed 
into the compound nucleus. For any given values of 
V and W, one may calculate the absorption, shape- 
elastic and total cross-sections, and if a@ spin-orbit 
potential is included, the polarization of elastically 
scattered nucleons. Comparison with observation 
then enables the potentials to be determined. 

At low energies (less than 5 MeV.) total cross- 
sections for neutrons exhibit variations with energy. 
Peaks occur at energies corresponding to single- 
particle resonances in the real potential V, and the 
fact that such peaks are observed at all means that 
W must be rather small (about 2 MeV., which is 
much less than the value of V, ~ 40 MeV.). 

Observations at higher energies up to 1,000 MeV. 
suggest that W increases with energy up to 100 
MeV.., then flattens off and increases again at energies 
greater than 400 MeV., where absorption due to 
meson production is important. In contrast, V 
appears to decrease steadily until it becomes zero 
near 350 MeV. (This may be shown directly by use 
of the optical theorem stating that the total cross- 
section is equal, apart from known constant factors, 
to the imaginary part of the forward-scattering 
amplitude. The observed values of the total and 
forward scattering cross-sections at 350 MeV. show 
that the real part, which is proportional to V, must 
be very small.) 

The optical model has proved to be very useful for 
the analysis of nuclear cross-sections, just as the 
shell-model is useful for interpreting data on nuclear 
structure. For many years, it was argued that the 
type of nucleon motion envisaged by the shell-model 
is in such contrast to the strong short-range nuclear 
forces that the model could not possibly be valid. 
Acceptance of the model has come only with its 
convincing success in applications. Now that the 
applicability of the shell and optical models in 
practice is so well confirmed, much attention has 
been given to the theoretical problem of under- 
standing why the models work. Prof. Peierls devoted 
his talk, ‘“‘The Theoretical Basis of the Shell-Model 
and Optical Model”, to this matter. 

It appears that the basic reason why nuclear forces 
are not nearly as effective in nuclear matter as one 
might guess is the action of the Pauli Principle. A 
system of Fermi particles with no interactions in its 
lowest state has one particle in each of the single- 
particle momentum states up to the Fermi level. 
When interactions are introduced, even though they 
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may be strong and of short range, they will not 
seriously modify the state, since all collisions with 
small momentum transfers are forbidden. Unfor- 
tunately, such an approach, using interactions con- 
taining sufficient exchange forces to produce satura- 
tion, gives too little binding-energy. The source of 
this discrepancy appears to be the fact that nuclear 
saturation arises only partly from exchange forces, 
another cause being the infinitely repulsive core in 
the nuclear interaction. The presence of this core 
means that shell-model wave-functions cannot poss- 
ibly be correct when any two nucleons are separated 
by just the range of the core. Nevertheless, since 
the range of the core is considerably smaller than the 
mean inter-nucleon spacing, they are expected to be 
correct otherwise. Mathematical techniques have 
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been developed for taking account of the effeets of 
the cores in the wave-functions, and it is believed 


HE Biochemical Society arranged a symposium 
on glutathione, organized by Dr. E. M. Crook 
and held on February 15 at the Senate House, 
University of London. As indicated by Prof. R. H. 8. 
Thompson’s opening remarks, the subject is attractive 
in bringing together a wide range of disciplines : 
purely chemical and analytical studies, plant and 
animal biochemistry, and pharmacology, toxicology 
and general biology. 

The metabolism of glutathione in plants is notable, 
as described by Dr. L. W. Mapson (Low Temperature 
Research Station, Cambridge), for the well-defined 
systems which catalyse both oxidation and reduction 
at its sulphide group. Glutathione reductase has 
been found in most organisms in which it has been 
sought. More characteristic of plants than animals 
is dehydroascorbic acid reductase, which catalyses 
the interaction of reduced glutathione with the 
oxidized form of ascorbic acid. The reduced ascorbic 
acid formed can be oxidized by established routes, 
and about @ quarter or a half the oxygen uptake of 
preparations of germinating pea cotyledons may 
proceed by this route, providing an example of the 
respiratory function envisaged for glutathione by 
Hopkins and others. However, attempts to demon- 
strate the generation of high-energy bonds during 
these changes have so far been unsuccessful. 


Glutathione in Animal Tissues 


In animal tissues there appears relatively little 
scope for this route of oxidation ; but oxidation by 
purely chemical routes, for example, by exchange 
with other disulphides, can readily occur. This and 
other aspects of the chemistry of glutathione were 
surveyed by Dr. F. A. Isherwood (Low Temperature 
Research Station, Cambridge); thus transacylation 
also occurs spontaneously between the thiol group of 
glutathione and S-acyl compounds. Oxidation and 
mercaptide formation at the glutathione thiol group 
form the basis of two analytical methods for gluta- 
thione described in detail by Dr. C. G. Thomson 
(Institute of Psychiatry, London), who compared 
results with these methods with those obtained 
using glyoxalase. A considerable measure of agree- 
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that one has, in principle, a reliable scheme for com- 
puting nuclear properties, especially binding-energies, 
using realistic nuclear forces. The main trouble, in 
practice, is the great labour involved in calculation. 
This reduces to reasonable magnitude only when 
considering large hypothetical systems in which 
surface effects are negligible. An important by- 
product of such calculations is the estimation of the 
nuclear potential, V, as a function of the momentum 
of a nucleon. This emerges in an iteration procedure 
in which one assumes values for V, then calculates 
new values and continues until convergence is 
obtained. It can be identified with the real part of 
the potential of the optical model, and so the cal- 
culations predict this quantity as well as the nuclear 
binding energies. 

The meeting ended after the speakers answered a 
few questions from the audience. A. M. Lane 


ment was found when these techniques were applied 
to blood and to cerebral tissues. Each tissue, 
however, presents its own problems in fixation, 
extraction, and the presence of substances likely to 
interfere in assay, as was evident also from discussion. 

Reviewing glutathione in animal tissues generally, 
Dr. P. C. Jocelyn (University of Edinburgh) described 
recent studies of its synthesis. Synthesis proceeds 
through y-glutamyleysteine and is catalysed by two 
distinct synthetases in tissues including erythrocytes 
and liver. In the liver, the synthesis appears to be 
affected by growth hormone and adrenaline; the 
extent to which vitamin B,, is involved in the main- 
tenance was also appraised. Although glutathione 
has been suggested as a substrate in the further 
synthesis of proteins, experiments on incorporation 
of amino-acids into ovalbumin, and other lines of 
evidence, have failed to support the idea. 

In neural tissues, Prof. H. McIlwain (Institute of 
Psychiatry, University of London) described the 
determination of glutathione in the brain fixed rapidly 
in situ, and its maintenance during in vitro experi- 
ments. Assimilation, synthesis, and breakdown of 
glutathione in cerebral tissues proceed at relatively 
slow rates, as also does its acylation. Deacylation is 
more rapid, especially of an acetylglycyl glutathione. 
Enzyme catalysis of the oxidation of glutathione has 
not been found, but the tissue possesses @ very active 
glutathione reductase which forms the main route of 
oxidation of reduced triphosphopyridine nucleotide. 
This system operates at nearly maximal rate at the 
low concentrations of oxidized glutathione and of 
reduced triphosphopyridine nucleotide which are 
native to the tissue. Indeed, its operation would 
appear to be the main factor in securing the great 
preponderance of the reduced form of glutathione 
normally found in vivo, and to be necessary if gluta- 
thione is to perform the role so often ascribed to it, 
of maintaining thiol enzymes and coenzymes in their 
active, reduced, forms. Participation of glutathione 
in cerebral carbohydrate metabolism is well estab- 
lished, and change in level of blood glutathione has 
been reported to be associated with mental disease. 
Administration of large quantities of glutathione to 
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man with the intention of altering mental status has 
displayed the relatively small central effects produced 
in this way, in distinction to the marked effects of 
other thiols on the nervous system. Blood con- 
stituents are, however, altered by the administration 
of such quantities. 

Analogues of glutathione have been found to occur 
naturally in the lens of the eye. Their isolation was 
described by Dr. 8. G. Waley (Nuffield Laboratory of 
Ophthalmology, Oxford); they differ from gluta- 
thione at its cysteinyl residue, ophthalmic acid being 
y-glutamyl-a-amino-n-butyrylglycine, and norophth- 
almic acid the alanyl derivative. They appear to be 
produced in the lens by the system which synthesizes 
glutathione, for competition can occur when substrates 
for more than one product are provided. Glutathione 
synthesis is affected also by the X-irradiation which 
induces cataract ; after exposure, the glutathione con- 
centration in the lens falls, but causal relationship 
between this change and the cataract is still under 
investigation. A further intriguing product isolated 
from the lens is S-sulphoglutathione, which can be 
formed from sulphite and oxidized glutathione. 


Radiation Damage ; Glyoxalase 


In reviewing relationships between thiols and radia- 
tion damage generally, Dr. D. B. Hope (M.R.C. Radio- 
biological Research Unit, Harwell) described the 
inactivation of thiol enzymes brought about in vitro 
by irradiation. This has not been observed in vivo, 
so the enzymes involved are in some way pro- 
tected, and attempts have been made to enhance the 
normal protection by administered substances. 
Glutathione to a small extent protects mice from 
the lethal effects of X-irradiation, but cysteamine, 
dithiocarbamates, and other compounds are more 


HE report of the National Oceanographic Council 
for 1956-57 (pp. v+34. Cambridge: At the 
University Press, 1957. 5s. net) describes the work 
carried out by the National Institute of Oceanography 
during the year ending March 31, 1957. The activities 
cover the two main fields of marine physics and marine 
biology, and follow the broad objectives set in previous 


years. 

In marine physics, the technique of determining 
deep currents by tracking a neutrally buoyant float, 
drifting freely at a predetermined depth, has been 
exploited further. The most significant piece of work 
was the discovery of a southerly-flowing deep current, 
at depths greater than 2,500 m., beneath the Gulf 
Stream. This was achieved in the course of a joint 
expedition by R.R.S. Discovery II, and the U.S. 
research vessel Adlantis to an area about 150 miles 
off the coast of South Carolina. Other measurements 
of deep currents were made during the year in the 
Faeroe-Shetland Channel, off the Sogne Fjord, and 
in a region north of Madeira. 

Waves and swell have been one of the Institute’s 
main interests since its inception, and during the past 
year or two increasing attention has been given to 
their effecss on the rolling, pitching and heaving of 
ships. The work cn this subject has attracted much 
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effective ; they have in common the property of 
lowering the body temperature of animals. 

Interesting points regarding glyoxalase came from 
several contributors. This is the system converting 
methylglyoxal to lactic acid, in which coenzyme 
status for glutathione was first established, and which 
once appeared to constitute the main route of glycoly- 
sis in many organisms. Its displacement from this 
role was exemplified in cerebral tissues: lactic acid 
formation from methylglyoxal, though rapid, is 
inadequate to account for the high rates at which 
lactic acid was afterwards found to be produced 
from glucose. That the glyoxalase system com- 
prises two enzymes, adumbrated by F. G. Hopkins 
in his posthumous paper with E. J. Morgan, is gener- 
ally agreed. Perhaps surprisingly, the immediate sub- 
strate for glyoxalase I is still debated, Dr. Waley’s 
evidence favouring the hemimercaptal between 
glutathione and methylglyoxal. In this system in 
the lens, ophthalmic acid acts as a competitive 
inhibitor. Glyoxalase I yields S-lactoylglutathione, 
the substrate of glyoxalase II. However, a prepara- 
tion from cerebral tissues is reported to hydrolyse 
at least one other substrate more rapidly than 
glyoxalase intermediate: this is S-acetylglycylgluta- 
thione. Hydrolytic enzymes have also been found in 
mouse liver which are specific to S-acyl derivatives of 
glutathione. 

Concluding remarks by Dr. C. P. Stewart (Univer- 
sity of Edinburgh) emphasized these and other aspects 
of the biochemistry of glutathione in which further 
investigation is still required. He indicated how 
studies of radiation damage, and the S-sulphogluta- 
thione from the lens, offer hints on compounds 
intermediate in the conversion of —SH to —S.S— 
glutathione, a process likely to involve two stages. 


interest among scientists and engineers concerned 
with ship motion, in Great Britain and in the United 
States. A series of theoretical papers has also been 
published, treating the statistical properties of waves 
as those of a random, moving surface. Other studies of 
waves include their relation to microseisms and the 
relation of both to the movements of storms generat- 
ing them. Turning to waves on a longer time-scale, 
basic research with a bearing on storm surges has 
been continued, both by mathematical models and 
by electrical analogue techniques. 

The productivity of oceanic waters is one of the 
Institute’s major objectives in marine biology, and 
advances have been made in instrumental and 
operational techniques for this p . An example 
of this is provided by work on the quantitative 
sampling of zooplankton from water layers at various 
depths. Research at sea on organic productivity 
included three weeks observations in one position, 
600 miles west of Portugal, during the autumn of 
1956. Repeated measurements were made from 
Discovery II of the light energy, rate of photosyn- 
thesis and the standing crop of phytoplankton and 
zooplankton. 

Another broad field of investigation concerns the 
oceanic distribution of marine organisms. Compre- 
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hensive studies have been made of the distribution of 
various species of the plankton fauna in the Southern 
Ocean and in the Benguela Current. An interesting 
feature is the tendency for populations of different 
species of zooplankton to be segregated in concentric 
circumpolar zones. A technique for obtaining under- 
water photographs of squid has been developed and 
used successfully at depths of 300-1,000 m. 

Work has been continued on the distribution and 
life cycles of whales, a knowledge of which is required 
in formulating international regulations. An investi- 
gation is being made of two alternative methods of 
age determination in baleen whales: by the lamina- 
tions in the ear plugs and from the accumulated 
corpora albicantia in the ovaries. A comprehensive 
paper has been published on the biology of sperm 
whales, and a study of ambergris is in progress. 
Work is also being done on the geographical distribu- 
tion of the various species of whale and their move- 
ments between one ocean area and another. 

R.R.S. Discovery II was kept in full commission 
throughout the year, although for three months she 
was on hire to the Admiralty and so not employed 


HE Opencast Coal Bill, which had an unopposed 
second reading in the House of Commons on 
January 22, is a complicated Bill which replaces the 
powers at present exercised under Defence Regula- 
tions by a system of planning control, acquisition 
and compensation incorporating some of the main 
points made in the Franks report. It provides that 
no opencast operations can take place without the 
permission of the Minister, who will, in his consent, 
insert conditions ensuring that damage is reduced to 
the minimum, and, when agricultural land is affected, 
that the land be restored to a reasonably fit state 
for agriculture. 

It is intended to proceed wherever possible by 
agreement, and the compulsory rights order when 
used will give the Coal Board the right for a maximum 
of ten years to use the land for opencast mining. 
In moving the second reading, the Paymaster- 
General, Mr. R. Maudling, said there would be a 
continuing need for opencast coal for a considerable 
period: about 160 million tons of coal had been 
produced by this method from 109,000 acres, 13-5 


NYONE interested in the health of domesticated 
animals and in their transit to and from Great 
Britain should read the “Report on the Animal 
Health Services in Great Britain 1956” (H.M.S.O., 
London, 68. net), which includes a report on proceed- 
ings under the Diseases of Animals Act, 1950. The 
outstanding features of the report are, on the debit 
side, the high incidence, during 1956, of foot and 
mouth disease and anthrax, and the increase of fowl 
pest ; but these liabilities were offset by the steady 
progress of the Ministry of Agriculture’s scheme for 
the eradication of tuberculosis from cattle in Great 
Britain, by the demonstration by the Ministry’s 
veterinarians in the Isle of Wight that warble fly 
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on the Institute’s research programme. For six 
weeks in July-August 1956 the ship was lent to the 
Department of Geodesy and Geophysics of the Univer- 


‘sity of Cambridge, for a cruise to the Mid-Atlantic 


Ridge, which included seismic studies and measure- 
ments of heat flow through the sea bed. 

The Institute has continued to be directed by Dr. 
G. E. R. Deacon with Dr. N. A. Mackintosh as deputy 
director. Its total staff is about eighty (excluding the 
officers and crew of Discovery II), of whom thirty-six 
are in the scientific and experimental officer grades. In 
addition, seven visiting scientists from overseas were 
working in the Institute during the year. The expen- 
diture on the year’s work amounted to £193,000, of 
which £78,000 was for running Discovery II. The 
main source of income was £110,000 in grants from 
the United Kingdom Government. Commonwealth 
Governments contributed £9,000. The Treasury has 
decided to increase its grants to £175,000 per annum 
for the next five years and this should go a long 
way towards ensuring the further development of 
the Institute’s research programme. 

K. F. Bowprn 


MINING 


million tons of this in 1957, and the need was 
generally but reluctantly accepted by the House; 
though Mr. Maudling, and Mr. A. Robens for the 
Opposition, alike recognized the damage done to 
amenity and agriculture and our duty to hand 
on the land in a better and not a worse condi- 
tion. 

While Mr. G. Nabarro condemned opencast mining 
generally but supported the Bill, Mr. M. Philips Price 
and Mr. R. Speir pressed more specifically for safe- 
guards and greater attention to amenity both in min- 
ing and in restoring the land. In replying on the de- 
bate, the Parliamentary Secretary to the Ministry of 
Power, Sir Ian Horobin, urged that, given the need for 
opencast mining, while the provisions of the Bill were 
not perfect, they were probably the best we could 
make. The vital question of amenity had not been 
overlooked and would be permanently in the minds 
of the Ministers who had to administer the Act. 
Improvements could possibly be made during the 
Committee stage and compensation would no longer 
be arbitrary. 


disease can be substantially reduced by co-opera- 
tion between the veterinarian and the farmer, and 
by the evidence provided in the report of the very 
wide range of research that is being devoted to the 
diseases of domesticated animals. 

The year 1956 was the worst year for foot and mouth 
disease since the widespread outbreaks of 1951 and 
1952. In 1956 there were 162 outbreaks, but these 
were confined to England and Wales. Of the 162 
outbreaks, thirty-two, which had no known connexion 
with other outbreaks, were attributed either to swill 
or to imported meat, bones or meat wrappers, and it 
was concluded that the disease came from the 
Continent. It was necessary to slaughter 10,547 
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cattle, 13,123 sheep, 4,793 pigs and 42 goats, and 
compensation paid amounted to £824,658. 

Anthrax also increased during 1956, although the 
average mortality from this disease continued to be 
very low. The disease was very widespread and 
Yorkshire was especially severely affected. Circum- 
stantial evidence suggests that the outbreaks were 
caused by imported concentrated foodstuffs, though 
the infection could not be traced to any particular 
ingredient of these. 

Swine fever, on the other hand, showed a decline 
of nearly 50 per cent during 1956, when there were 
only 741 outbreaks, the lowest figure since 1950. In 
November 1956, the Swine Fever (Infected Areas 
Restrictions) Order came into force, the object of 
which is to make possible the speedy imposition of 
restrictions on the marketing and movements of 
pigs in areas in which swine fever is prevalent. Fowl 
pest increased during 1956 and involved the destruc- 
tion of 1,205,181 birds and 1,005,023 hatching eggs 
at a cost of £1,371,710 in compensation. Of the 956 
outbreaks of this disease, 550 occurred among the 
dense poultry population of Lancashire, while 121 
occurred in Lincolnshire and 84 in Essex; but 
twenty-one English counties and the whole of Scotland 
were free from this disease. 

A review of suggestions for the control of warble 
fly led to the conclusion that, until a dressing can be 
found that will kill the maggots of this fly while they 
are in the bodies of cattle, the only method of control 
is to achieve greater compliance with the Warble 
Fly (Dressing of Cattle) Order of 1948, and a cam- 
paign for this purpose was conducted, which included 
the showing of a film and announcements by poster, 
in the Press and on the radio. The fine summer of 
1955 favoured the laying of eggs by the warble fly 
on the hairs of cattle, and measures were taken to 
meet the expected increase in ‘warbles’ which occurred 
in 1956. There are in the Isle of Wight about 600 
herds of cattle, and the report shows that, as a result 
of the work of the Ministry’s veterinarians, the 
numbers of herds in the island completely free from 
warble infestation were 97 in 1954, 374 in 1955 and 
500 in 1956, with a corresponding reduction each 
year in the numbers of individual animals affected. 
A considerable degree of control has thus been 
effected by means of effective dressings applied at the 
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right time and by co-operation between the veterin- 
arians and the farmers. 

An important section of the report describes the 
good progress that has been made towards the 
complete eradication of tuberculosis from British 
cattle. The Tuberculosis (Attested Herds) Scheme, 
started in 1935, is entirely voluntary, and the report 
shows that, by the end of 1956, there were 7 million 
attested cattle in Britain, representing 67 per cent 
of the total. A map shows the attested areas in 
the west of Scotland, the Lake District and south 
and mid-Wales as they existed on January 1, 1957, 
and the areas in which free tuberculin tests have been 
available in 1955 and 1956. These include north 
Wales, an area south of the Lake District and the 
counties between the Devon border and the east 
coast of Kent. The testing of cattle is supported by 
veterinary detection of tuberculous cows liable to 
infect the milk supply, though these are now rarely 
found. 

Another section of the report describes the work 
being done on the incidence of Brucella melitensis, 
which causes human Malta fever in the Mediter- 
ranean area. This organism has been found either 
in milk or in the aborted foetuses of cows, on forty-two 
farms in Britain, but there is no evidence that it has 
ever caused human illness in the United Kingdom. 
The slaughter of cattle infected with it has therefore 
been discontinued. It is not known why this organism, 
which is a near relative of Brucella abortus, the cause 
of contagious abortion in cattle (Bang’s disease), 
should cause human illness in the Mediterranean area 
but not in Britain. 

The very detailed regulations designed to protect 
animals in transit to and from the United Kingdom 
are emphasized in the report, which discusses, with 
valuable statistics, the export and import of horses, 
asses, mules, pigs and cattle. A Government inquiry 
into the export of cattle to the Continent was initiated 
in 1957, from which developments may be expected 
in the next report. 

The report also describes the wide range of research 
that is going on at the Ministry’s centres of research 
and veterinary investigation. This research includes 
studies of every disease or infection that may be 
encountered in Britain and some that are found 
elsewhere. G. LAPAaGE 


REDUCTION OF ORGANIC HYDROPEROXIDES BY MICRO-ORGANISMS 
AND ANIMAL TISSUES 


By Dr. D. M. UPDEGRAFF and Da. F. A. BOVEY 
Minnesota Mining and Manufacturing Co., Saint Paul 6, Minnesota 


URLNG the course of investigations of the bac- 
tericidal and bacteriostatic action of organic 
hydroperoxides, it was observed that 0-01 per cent 
solutions of several hydroperoxides, including t-butyl, 
p-menthane and cumene hydroperoxide, in nutrient 
media, inhibited the growth of Escherichia colt and 
Bacillus subtilis only temporarily. Analysis of the 
cultures showed that the hydroperoxide had dis- 
appeared less than 24 hr. after growth began. The 
known peroxide-decomposing enzymes, catalase and 
peroxidase, are not reported to decompose the per- 
oxides employed here, but only methyl and ethyl 


hydroperoxides in addition to hydrogen peroxide 
itself, and it therefore appeared to be of interest to 
investigate this reaction further. 

The concentration of hydroperoxide in bacterial 
cultures was determined directly with a manual 
polarograph, using a voltage of 1-0 V. vs. sat. calomel 
electrode ; calibration curves showed that the waves 
for all the peroxides employed were fully developed 
at this voltage. Bacteria were grown on the surface 
of tryptone—glucose—yeast extract agar, harvested 
in 0-1 M pH 6-9 phosphate buffer, centrifuged 
down, and resuspended in fresh phosphate buffer. 
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Plant and animal tissue homogenates were prepared 
in the same buffer by means of a Virtis homo- 
genizer. 

Determinations of catalase activity were also 
carried out on these same suspensions, suitably 
diluted when necessary, by measuring the rate of 
disappearance of hydrogen peroxide polarographically 
at 1-5 V. As hydrogen peroxide is decomposed by 
catalase, the oxygen produced gives a wave which 
almost exactly replaces that of the disappearing 
hydrogen peroxide, and it was therefore ordinarily 
necessary to sweep out the oxygen with a stream of 
nitrogen before measuring the hydrogen peroxide 
wave. If this was not done, the current at 1-5 V. 
underwent little or no change. In many cultures, 
however, the endogenous uptake of oxygen was at 
least as fast as the decomposition of hydrogen per- 
oxide by catalase, and in these circumstances, 
nitrogen sweeping could be omitted. Peroxidase 
activity was measured similarly in the presence of 
0-04 M pyrogallol; this measurement is grossly 
inaccurate unless the peroxidase activity is at least 
comparable to the catalase activity, since the two 
enzymes compete for the hydrogen peroxide. If the 
catalase and peroxidase activities are comparable, 
the peroxidase activity is given approximately by 
the increase in the rate of disappearance of hydrogen 
peroxide when pyrogallol is added. When endogenous 
respiration is very small or zero, peroxidase activity 
can also be measured as the apparent rate of decrease 
of the hydrogen peroxide wave at 1-5 V. in the 
presence of pyrogallol, for oxygen is not produced 
when hydrogen peroxide is decomposed by per- 
oxidase. Since the measurement of peroxidase 
activity is often rather uncertain, the reporting of a 
zero activity only means that it was too small to be 
measurable by these means, and also that no visible 
purpurogallin colour developed in the culture on 
adding pyrogallol. 

Control experiments established that beef-liver 
catalase (Armour), even in concentrations as high as 
0-075 K.U. per ml., does not decompose the organic 
hydroperoxides employed in this study, either in the 
presence of cells (made inactive by heating) or in the 
buffer alone. However, 10-* times this concentration 
of the same catalase preparation rapidly decomposed 
hydrogen peroxide. Likewise, horseradish peroxidase 
has no effect in buffer or cell suspensions containing 
0-04 M pyrogallol, or in cell suspensions without 
pyrogallol. 
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In Table 1 are presented the rates of decomposition 
of cumene hydroperoxide, purified by preparation of 
the sodium salt, by 17 species of bacteria, yeasts, 
moulds, preparations of mammalian tissue, and plant 
tissue. The bacterial activities are reported as moles 
per minute per cell (x 10!*), whereas the activities 
of the other systems are given only qualitatively. 
Catalase activities are reported in all cases, and per- 
oxidase activities for eleven systems. Fig. 1 illus- 
trates the rate of decomposition of cumene, #-butyl 
and p-menthane hydroperoxides by Escherichia coli 
suspensions. Initial peroxide concentrations were 
usually made approximately 6-5 x 10-* M. The 
rates are neither exactly zero nor first order, but are 
intermediate and vary somewhat with the peroxide 
concentration and the cell count. It can be seen 
that cumene hydroperoxide is decomposed by four- 
teen of the seventeen species of bacteria tested, by 
the yeasts and by the animal tissues, but not by the 
mould, Aspergillus niger, or the plant tissues. Catalase 
activity is usualiy accompanied by cumene hydro- 
peroxide-decomposing activity, but this is not 
necessarily so, as these three last-mentioned examples 
show. On the other hand, no clear evidence was 
obtained that cumene hydroperoxide-decomposing 
activity can occur without accompanying catalase 
activity, although there is no quantitative correlation 
between these activities. Consequently, anaerobic 
organisms, which usually show no catalase activity, 
show likewise no activity toward cumene hydro- 
A possible exception is the obligate 
anaerobe Veillonella gazogenes, which shows very 
strong cumene hydroperoxide-decomposing activity 
and only very weak catalase activity. This last 
observation strongly suggests that the cumene 
hydroperoxide-decomposing system has little or no 
effect on hydrogen peroxide. 


Table 1. CUMENE HYDROPEROXIDE DECOMPOSING ACTIVITY IN 
MICRO-ORGANISMS AND TISSUES 
Activity, mol./min./cell x 10** 
rganism or tissue ydro- 
peroxide | Catalase Per- 
decom- activity | oxidase 
posing activity 
activity 
1. Micrococcus pyogenes var. 
aureus 4 3 0 
2. Escherichia coli 5 50 0 
8. Erwinia carotovora 0-9 5:3 0 
4. Bacillus subtilis 7 6-2 0 
5. Streptococcus faecalis 0 10 0 
6. Leuconostoc mesenteroides 0 0 0 
7. Pseudomonas aeruginosa 4 4 1 
8. Serratia marcesens 2 24 0 
9. Alcaligenes viscosus 4:2 5 
10. Alcaligenes faecalis 2-7 53 
11. Aerobacter aerogenes 0°47 75 7 
12. Neisseria catarrhalis 0°83 4-1 - 
13. Proteus morganit 0-45 86 _ 
14. Micrococcus lysodeikticus 2:3 + - 
15. Veillonella gazogenes 6°3 weak - 
16. Propionibacterium pento- 
saceum 16 + 
17. Clostridium perfringens 0 0 -~ 
18. Saccharomyces cerevisiae strong strong - 
19. Saccharomyces carls- 
bergi strong strong 
20. Candida albicans strong strong weak 
21. Aspergillus niger 0 strong 0 
22. Beef liver (fresh) strong strong - 
23. Pigeon liver (acetone 
powder) strong strong - 
24. Hog (acetone 
powder strong strong - 
25. Hog pancreas (acetone 
powder strong strong - 
26. Spinach (fresh) 0 strong = 
27. Oak leaves (fresh) 0 strong _ 
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It appears likely that the hydroperoxide-decom- 
posing activity of animal cells is to be attributed to 
ascorbic acid, which is known to be widely dis- 
tributed in mammalian tissues, and which is capable 
of rapidly decomposing cumene hydroperoxide even 
when both are at low concentrations. Curve I of 
Fig. 2 shows the initial rate of reduction of cumene 
hydroperoxide, initially 0-00055 M, by initially 
0-00095 M ascorbic acid in 0-1 M phosphate buffer, 
as a function of pH. (Trace amounts of copper are 
required to achieve an appreciable rate; it is well 
known that the autoxidation of ascorbic acid likewise 
requires copper.) This behaviour is in contrast to the 
broad bell-shaped curve of dependence of the rate of 
decomposition by Z. coli on pH (Curve II, Fig. 2). The 
activity of mammalian cells is also distinguished 
from that of bacteria or of yeast in being undiminished 
by heating for 10 min. at 100° C.; the activity of 
E. coli and of baker’s yeast is destroyed by heating 
to 70° for 1 min. 

The activity of HZ. coli was found to be dependent 
on the presence of cofactors found in yeast extract. 
It has been observed that ‘old’ cells of Z. coli, that 
is, those harvested after more than 24 hr. growth, 
show greatly reduced or no activity toward hydro- 
peroxides, but that activity can be restored by the 
addition of a dilute solution of yeast extract. More 
than fifty different substances of biochemical interest 
were then tested, and their potencies in restoring 
activity, measured as initial rate of cumene hydro- 
peroxide decomposition, were determined. Many 
carbohydrates were active, including mannitol, 
glucose, galactose, mannose, sucrose, arabinose, 
fucose, glucosamine, glucuronic acid, glucurono- 
lactone, galacturonic acid, ribose, rhamnose, acety]- 
a-amino glucose, fructose, dextrin and glucose-1- 
phosphate. Sodium formate and hydrogen were also 
active. Compounds tested and found inactive in- 
cluded the following carbohydrates and related 
compounds : «-methyl glucoside, «-methyl manno- 
2,3-butylene glycol, 


side, lactose, pentaerythritol, 
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trimethylene glycol, sorbose, dulcitol, sorbitol, 
glucose-6-phosphate, fructose-6-phosphate, fructose- 
1,6-diphosphate, phosphoglyceric acid, dihydroxy- 
acetone, dehydroascorbic acid, glycerol and sodium 
pyruvate; also inactive were: all the known B 
vitamins, cysteine, reduced glutathione, and all the 
common amino-acids normally occurring in proteins. 
In buffer alone, only ascorbic acid, of all the com- 
pounds tested, was ‘capable of decomposing cumene 
hydroperoxide in the dilute solutions in which they 
were tested. 

Experiments in which glucose was added to an 
‘old’ and inactive 2. coli suspension showed that 
approximately 2-7 moles of peroxide were reduced 
per mole of glucose added. The added carbohydrate 
does not thus take a merely catalytic role, but is 
consumed at a rate which is of the same order of 
magnitude as that of the peroxide. In pH 6-9 buffer 
alone, one mole of ascorbic acid was found to reduce 
two moles of cumene hydroperoxide. 

The effective substances are those which can be 
readily fermented by JZ. coli, but it is not clear 
whether the Embden—Meyerhof glycolytic system is 
involved in view of the very broad pH range over 
which rapid reaction of cumene hydroperoxide can 
be observed. It appears possible that bacteria and 
many other organisms and tissues contain an enzyme 
system capable of converting fermentable carbo- 
hydrates to an intermediate form which can react 
rapidly with organic hydroperoxides. Ordinarily, 
this intermediate may occur in equilibrium at very 
low concentrations, and its existence may become 
evident only when organic hydroperoxides or other 
strong oxidizing agents are present. In this con- 
nexion, the dienol glucose reported by Nath and 
Bhattathiry! may be recalled. 

The activity of formate and of molecular hydrogen 
may be attributed to the hydrogenlyase and hydro- 
genase systems, respectively*. The fact that hydrogen 
and formate give a lower rate of cumene hydro- 
peroxide reduction than some of the carbohydrates 
is probably attributable to the extremely low 
solubility of hydrogen in water. Formate could be 
rapidly converted to hydrogen and carbon dioxide, 
and some of the hydrogen might be lost from the 
cell into the nitrogen atmosphere above the 
liquid. 

The reduction of organic hydroperoxides might be 
accomplished by an enzyme system of broad pH 


Table 2. RELATION BETWEEN CARBOHYDRATE FERMENTATION AND 
COFACTOR ACTIVITY 
Fermentation of Cofactor activity of 
Organism carbohydrate listed carbohydrate listed 
Glu- Gly- Ino- Glu- Gly- Ino- . 
cose | cerol | sitol cose cerol | sitol 
Micrococcus 
8 A A + 
Alcaligenes 
ligenes 
Pseudomonas 
Proteus 
morganii + + 0 
Aerobacter 
Escherichia | 
| coli AG + | 
| Saccharomyces 


A, carbon dioxide) only , hydrogen gas pro- 
; ?, fermentation reaction coe hy or not known 
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range capable of producing formate or hydrogen 
from carbohydrate, accompanied by a system (hydro- 
genlyase or hydrogenase) capable of transferring 
hydrogen from formate or molecular hydrogen to the 
hydroperoxide. Such a system could only be active 
in carbohydrate- fermenting, hydrogenlyase-positive 
organisms such as £. coli and the other Enterobac- 
teriaceae. Yeasts and non-carbohydrate-fermenting 
bacteria such as Alcaligenes faecalis and Pseudomonas 
aeruginosa must reduce hydroperoxides by quite a 
different mechanism. In support of this suggestion, 
experiments were performed with a number of micro- 
organisms, as shown in Table 2. It will be noted that 
in every case where an organism was known to 
ferment a given carbohydrate, that carbohydrate 
served as a cofactor for the reduction of cumene 
hydroperoxide. Conversely, where a carbohydrate 
was known not to be fermented, no cofactor activity 
was found. Micrococcus pyogenes produces acid but 
no gas from glucose and glycerol, and hence shows 
no hydrogenlyase activity ; nevertheless, these com- 
pounds show cofactor activity with M. pyogenes. 
Probably, as in the case of methylene blue reduc- 
tion, a wide variety of different mechanisms may be 


No. 4613 


NATURE 


893 


found, in different types of organisms and tissues, for 
the reduction of organic hydroperoxides. 

The significance of organic hydroperoxides in the 
metabolism of bacteria is uncertain. Probably they 
do not ordinarily play an important part. However, 
Imelik® has suggested that the initial product of the 
oxidation of hydrocarbons by bacteria is a hydro- 
peroxide. It further appears likely that organic 
peroxides may play a part in the effects produced by 
high-energy radiation. Thus, Scholes, Weiss and 
Wheeler‘ were able to detect hydroperoxides in 
ribonucleic and deoxyribonucleic acids exposed to 
ultra-violet radiation, and the formation of organic 
peroxides in proteins exposed to high-energy radiation 
has been reported®. We suggest that the peroxide- 
decomposing system we have described may be 
important in protecting the cell against radiation- 
induced damage. 

1 Nath, M. C., and Bhattathiry, E. P. M., Nature, 176, 1233 (1956). 
* Gest, H., Bact. Rev., 18, 43 (1954). 

3 Imelik, B., C.R. Acad. Sci., Paris, 228, 2082 (1948). 

“Scholes, G., Weiss, J., and Wheeler, ©. M., Nature, 178, 157 (1956). 


* Latarjet, R., and Loiseleur, J., C.R. Soe. Biol., 186, 60 (1942). 
ander, P., Fox, M., wtdtacey, K , and Rosen, D., Nature, 
“346 (1956). 


THE AGROTYPE CONCEPT IN TEA TAXONOMY 
By Dr. W. WIGHT 


Scientific Department, Indian Tea Association, Tocklai Experimental Station, Cinnamara 


i nn special taxonomic problems posed by the 
tea plant are not generally known, nor was their 
satisfactory resolution apparent when they were first 
investigated at Tocklai. A classical system of nomen- 
clature does not deal adequately with the cultivated 
tea plant?. 

Populations of tea bushes, nominally referred to?* 
as Camellia sinensis L., which are used for the manu- 
facture of tea, have a life of half a century or more. 
In India they are raised from seed produced in 
orchards of phenotypically mixed trees of the cross- 
bred origin described by Hunter and Leake*. This 
origin probably stems from earlier species hybrids*. 
A seed orchard is perennial, and thus genetically 
similar progenies of various ages come to be widely 
dispersed among numerous tea estates; but the 
orchard itself may have been forgotten or destroyed. 
The relative frequency of phenotypes differs greatly 
between progenies of disparate orchards. 

Shoots from all bushes in a population are plucked 
and manufactured in bulk. Provided that the overall 
impression of ‘quality’ is satisfactory and the gross 
yield sufficiently high, wide phenotypic variation 
affecting inter alia yield and quality may be tolerated, 
and may possibly be a safeguard against excessive 
incidence of and diseases. There are big yield 
(and quality) differences between disparate progenies, 


yield per unit ground area being an essential criterion. 


of agricultural efficiency. 

Pure lines have not been used and are likely to 
have an impracticably low vigour: first-generation 
crosses between clones are known‘, but have not 


come into general use. There is accordingly great 
practical need for an efficient method of defining and 
discriminating between the mixed populations in 
current cultivation. Without this, it is impossible to 
investigate satisfactorily the influence of cultural 


practices and local conditions on yield, while even 
the most precise analysis of tea made from undefined 
populations is necessarily restricted in meaning. 

Both quality of the made tea and yield of plucked 
shoots from which the tea is made differ between 
phenotypes ; but in practice each of these attributes 
of individual phenotypes is automatically integrated 
into a single population value by the normal processes 
of bulk manufacture, and the integrated value 
becomes the yardstick by which the effect of manures 
and cultural treatments is measured. Investigation 
would be facilitated if there were important differ- 
entiating features of the phenotypes that could be 
integrated into a single numerical value by which the 
population could be given position in a taxonomic 
array. 

To connote the concept of an integrated or average 
phenotype numerically defined, we have for some 
years used the term ‘agrotype’, originally proposed 
by Gregor‘ in connexion with the typification of crop 
plants. He suggested that crop populations (agro- 
types) should be defined by stating the mean values 
and the variability of the characters, including 
characters of agricultural importance, chosen for 
typification. 

A population average is possible provided the con- 
stituent individuals can be given numerical values 
corresponding to their expressions of the typifying 
feature. The condition is readily satisfied by number 
of unit organs exhibited, frequency of stamens, for 
example, or frequency of a specified type of cell. 
Where such a frequency is the only criterion of a 
phenotype employed, the agrotype of a population is 
simply defined by the mean frequency with its 
standard error. 

The purpose of the present article is to show that 
frequency of calcium oxalate crystals in a specified 


. 
q 
| 
: 
§ 
. 
j 


894 


NATURE 


March 29, 1958 VoL. 181 


3-75 bd 
ee 
8-50 
° 
5 > 
30 
55 65 75 85 95 105 
Crystal frequency 
Fig. 1 


region of the plant is a valuable criterion for the 
typification of tea populations. The crystals are in 
fact druses, and as only one druse occupies the lumen 
of a cell as seen in cross section, crystal frequency is 
a frequency of unit organs (cells) characterized by a 
particular set of chemical reactions. 

Crystal frequency has been defined as total number 
of crystals in the phloem parenchyma of a complete 
cross-section of the leaf petiole’. Statistical analysis 
by Barua’ shows that errors of counting can be kept 
within narrow limits. Crystal frequency has been 
shown to differ significantly 
from seedlings of chance origin* ; and in view of the 
cross-bred nature of commercial tea seed orchards, it 
seems likely that every tea seedling has its charac- 
teristic crystal frequency. Further, different tea 
populations in cultivation have been shown to differ 
significantly in mean crystal frequency*. — 

Other mean attributes of a population have been 
shown to be related to the mean crystal frequency. 
There is a positive correlation with the number of 
standard shoots that can be obtained by repeated 
cropping or plucking*. This relation is subject to 

seasonal and sampling errors. A similar but 
closer relation (shown in. Fig. 1) holds between mean 
crystal frequency of a population and mean surface 
area of a bush (r = + 0-74: P < 0-01). The values 
shown in Fig. 1 are of relative area, square of the 
bush radius in feet (mean of two diameters). The 
Indian system of pruning and plucking results in a 
flat horizontal surface*, and the method indicated has 
been shown to give a satisfactory measure of relative 

ush area. 

. The foregoing observations show that crystal 
frequency is indicative of s nature of growth (growth 
form) that must have an important bearing on the 
yield of a tea plantation: they suggest that crystal 
frequency may be closely related to a frequency of 
i rtant genes. 
06 study the inheritance of the factors 
determining crystal frequency, it has been necessary 
to examine cross-bred progenies, since satisfactory 
progenies by self-pollination are difficult to obtain. 
Six cross-bred progenies were obtained by controlled 


Table 1. CRYSTAL FREQUENCY OF PROGENIES: JUNE 1956 
Crystal 
Parents Number of frequency of 
Mating plot repeats | a mean plant 
g é of progeny | of the progeny 
1 19/29/13 x 19/85/2 7 101-3 
2 19/35/2 x 19/31/14 2 99-6 
3 19/29/13 x 19/81/14 5 100°8 
4 19/37/2 x1 5 60-0 
5 19/37/2 x 19/86/15 2 60-3 
6 24/7 x 3 58-8 
7 19/36/15 x 19/39/7 5 39-2 


pollination within pairs of parents indicated in 
Table 1. The parents originated as seedlings from 
commercial orchards the cross-bred nature of which 
has already been noted. Depending on the amount 
of experimental seed obtained, varying numbers of 
progeny plots, each of twenty-four seedlings, were 
established. Mean crystal frequencies for each 
progeny were determined by taking one leaf from 
each of five seedlings, chosen at random, in each 
plot, in accordance with the sampling method used 
in earlier investigations*. Analysis of variance showed 
the progenies to differ significantly in respect of mean 
crystal frequency (P < 0-001). Seedling differences 
within progenies were found to be significant 
(P < 0-001) when tested against the variation shown 
by replicate microtome sections of the same leaf. 
The more stringent test, against field variation of 
vegetative replicates of the seedlings, has not yet 
been carried out, but real differences between seed- 
lings would undoubtedly be expected. 

Estimates of parental crystal frequency, given in 
Table 2, were obtained by sampling vegetative 
replicates, one leaf being taken from each of twelve 
plants, chosen at random, within a set of forty-eight 
vegetative replicates that had been produced from 
each parent. 

At the time of the crystal counts the progenies 
were all the same age, 6 years, and the vegetative 
replicates of the parents were all 9 years old except 
for mating 6 (8 years). Parents at the time of 
vegetative propagation were all 30 years old except 
for mating 6 (10 years). All parental clones had 
received a common treatment, similarly all progenies ; 
but there had earlier been differences of pruning and 
plucking between parents and progenies. Practical 
management of the plots had made it impossible to 
avoid a difference of about three months between 
the age (following’annual prune) of parental shoots 
and those of their progeny ; but it is our experience 
that this would have a negligible effect on the 
relative crystal frequencies. 


Table 2. CRYSTAL FREQUENCY OF PARENTS DETERMINED 
VEGETATIVELY PROPAGATED REPLICATES IN May 1956 
Name of | 
Mean orchard and Location of 
Parent crystal | Standard | year of seed orchard 
frequency error origin of lat. N. long. E. 
parent 
19/87/2 98-8 4-64 Bhatkhowa 26°40’ 89°30" 
19/35/2 128-1 4-63 Subong, 1917 | 2455 92 50 
19/29/13 117-9 3-91 2645 9415 
19/39/7 48-5 2-77 2640 9425 
19/81/14 108-9 3-95 Jaipur, 1917 | 2715 9525 
24/6 77-4 5-12 2725 9530 
24/7 2-78 2725 9530 
19/86/15 26-4 1-78 Jadoo, 1917 | 27380 9535 
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Table 3. CRYSTAL FREQUENCIES OF PARENTS AND PROGENY 
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Mean value of the 


Mean value of the 
two parents progeny 


Mating 


The mean crystal frequencies of the two parents 
for each mating and the mean frequencies of their 
progeny are given in Table 3 and the correlation is 
shown in Fig. 2. The correlation coefficient of + 0-98 
(P < 0-001) shows that the crystal frequencies of 
progenies can be predicted from their parents with 
some precision. More recent observations on matings 
indicate that the relation continues to hold for 
matings between parents of even lower crystal 
frequency than any shown in the figure. 

The foregoing observations show that the frequency 
of calcium oxalate crystals is an important method 
of defining tea agrotypes. Such agrotypes do not 
bear a simple relation to the varietal types of classical 
nomenclature ; but in our experience crystal fre- 
quency is a necessary definition of tea plants for 
many theoretical and practical purposes. It is of 
similar importance as a definition of the processed 
shoots sold as dry tea. The frequency of calcium 
oxalate crystals fixes the position of individuals and 
populations on a scale which has a genetic basis. 
Use of such a scale simplifies investigation of problems 
connected with heterogenous populations. 

I am indebted to Dr. J. W. Gregor and his staff 
when at Craigs House, Corstorphine, for many 
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Progeny value 


a 
| 
37 We 
87 128 
Parental value 
Fig. 2 


helpful discussions on the nature of plant populations, 
and to Prof. E. J. Maskell for valuable comments on 


presentation of the paper. 
1 Roberts, E. A. H. R., Wight, W., and Wood, D. J., New Phytol. (in 
the press). 


* Wight, W., and Barua, P. K., Nature, 179, 506 (1957). 

3 Hunter, H., and Leake, H. Martin, “Recent Advances in Agri- 
cultural Plant Breeding”, 181 (London, 1983). 

“ Wight, W., World Crops, 8 (7), 263 (1956). 

5 Gregor, J. W., Ann. Appl. Biol., 20 (2), 205 (1933). 

* Wight, W., and Barua, D. N., Curr. Sci., 23 (3), 78 (1954). 

? Barua, D. N., Curr. Sci., 25 (8), 249 (1956). 

* Wight, W., and Barua, D. N., J. Exp. Bot., 6 (16), 1 (1955). 


By PETER M. RAY* and GEORGE M. CURRYT 


HE changes in ultra-violet s during 

photodestruction of aqueous solutions of indole- 
3-acetic acid by monochromatic ultra-violet light of 
280 muy, in air, have been followed in parallel with the 
decrease in Salkowski reaction intensity and in Avena 
coleoptile growth-promoting activity. The changes 
in spectrum lagged behind the disappearance of 
indole-3-acetic acid, as estimated by either of the 
latter methods, in such @ way as to indicate the 
accumulation of an intermediate having an ultra- 
violet spectrum similar to that of the acid. This 
intermediate, which will be called M, appears to be 
stable in the absence of radiation, and it undergoes 
further photodestruction to give the spectrum shown 
im curve 3 of Fig. 1. When indole-3-acetic acid 
labelled with carbon-14 in the 2-carbon of the indole 
ring was irradiated, the tracer appeared in part in a 
chromatographic spot (M’, ref. 1) of Rr somewhat 
greater than indole-3-acetic acid, and which gave a 
weak pink nitrite reaction. The amount of material 


* Society of Fellows, Harvard University. 
* National Science Foundation Postdoctoral Fellow. 


Biological Laboratories, Harvard University 


in this spot (as estimated from its radioactivity), at 
different times during the course of the reaction, 
corresponded approximately with the amount of M 
which was calculated, from the spectrophotometric 
changes, to be present ; it disappeared by the time 
all the indole-3-acetic acid had been destroyed. The 
chromatographically detected intermediate M’ may 
thus be the substance M indicated by the spectro- 
photometric observations, though this remains to be 
proved. It appears to be the same as substance ‘Z” 
detected chromatographically by Fischer* in the 
photo-oxidation of indole-3-acetic acid which he 
regarded as indole-3-glycolic acid. In our hands, 
however, synthetic indoleglycolic acid ran at an Rp 
lower than indole-3-acetic acid®; the intermediate 
M’ appears to be neither indoleglycolic nor indole- 
glyoxylic acid. Its identity is not yet established. 
The spectrum of the final product (Fig. 1, curve 3) 
shows unmistakable similarity to the spectrum of 
indole-3-carboxaldehyde (indolealdehyde) shown in 
curve 2 (Fig. 1). This compound could readily be 
detected on chromatograms of the reaction product’, 


1 123-0 101-3 
| : 118-5 2:8 
113-4 00-8 
4 73-6 60-0 
5 626 50-3 
6 59-0 58°8 
7 37-4 39-2 


0-6 


--" 


O2- 


Wave-length (my) 


Fig. 1. Ultra-violet spectra (6-9 x 10-° M solutions) of indole- 
8-acetic acid (curve 1), indole-3-carboxaldehyde (curve 2), and 
photodestruction products of indole-8-acetic acid (curves 3 and 4) 
and indoleglycolic acid (curve 5). Curve 3, irradiation of indole- 
3-acetic acid at 280 my (90 min., 5,600 ergs/sec.) or for 4 min. at 
10 cm., from an unfiltered General Electric H85C3 100-watt 
mercury lamp (quartz). Curve 4, irradiation of indole-3-acetic 
acid at 302 mz (180 min., 16,800 ergs/sec.) or for 95 min. at 10 cm., 
from an unfiltered General Electric AH-5 250-watt mercury lamp 
(glass). Curve 5, irradiation of indoleglycolic acid for 4 min. at 
10 cm. from the H85C3 lamp. Photodestruction was carried out 
using 1-7 ml. of solution in a quartz cuvette of 1-cm. light path, 
as described previously (ref. 6) except that slit-width was 3-0 mm, 


and the spot of colour corresponded with a peak of 
radioactivity when 2-labelled indole-3-acetic acid was 
used as substrate. Although these observations 
confirm the finding of Fischer* that indolealdehyde is 
a product, it can be seen from curve 3 (Fig. 1) that 
other light-absorbing materials than indolealdehyde 
were present in the product, and that taking these 
into account, indolealdehyde could have been formed 
at most in about 25 per cent yield from indole-3- 
acetic acid. The remaining products ran close to 
indolealdehyde on. chromatograms, and were presum- 
ably neutral substances also. They were not products 
of photodestruction of indolealdehyde, because the 
latter itself was relatively little affected by a radiation 
dose sufficient to convert an equal amount of indole- 
3-acetic acid entirely into the products of curve 3 
(Fig. 1). They appear to be formed from M along 
with indolealdehyde. 

Irradiation of synthetic indoleglycolic acid gave the 
spectrum shown in curve 5 (Fig. 1). This indicates 
a considerably higher yield of indolealdehyde than 
from indole-3-acetic acid, perhaps approaching 50 per 
cent of stoichiometric, but there are evidently other 
light-absorbing materials present. Comparison of 
curves 3 and 5 (Fig. 1) indicates that were indole- 
glycolic acid an intermediate in photo-oxidation of 
indole-3-acetic acid, it could be formed initially only 
in partial yield. No direct evidence for its occurrence 
in photo-oxidation of indole-3-acetic acid has been 
obtained. 

It was found, surprisingly, that when the wave- 
length of irradiation was varied, the spectrum of the 
final product also varied, even though phenomena 
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indicative of the formation of M were still observed. 
The spectrum of the product formed by irradiation at 
302 my or 313 my (curve 4) is almost identical with 
that of the enzymatic oxidation products of indole-3- 
acetic acid‘. At 289 mu and 297 my, spectra inter- 
mediate between curves 3 and 4 resulted. Neither 
of these products was convertible into the other by 
irradiation at any wave-length, so neither of them 
constitutes an intermediate step in the formation of 
the other. However, when irradiation intensity at 
280 my was decreased, a portion of the final products 
also appeared in the form of curve 4. The proportion 
of the latter product formed at different irradiation 
intensities corresponded closely with what could be 
predicted from the kinetics of competing light- and 
dark-reactions acting on a second intermediate, N : 


A indolealdehyde + 
hy kal other products 
Indole-3-acetic acid M N 


kN B (enzyme 
reaction products) 


Curve 3 corresponds to a light intensity I so great 
that essentially all of N is decomposed by the light- 
reaction governed by ks. The extinction of N is 
evidently negligible at 302 my and 313 my, where 
indole-3-acetic acid still absorbs slightly and undergoes 
photodestruction, so that only B is formed. That N 
is not indoleglycolic or indoleglyoxylic acid is 
shown by the fact that these are stable, under the 
present conditions, in the absence of radiation. It 
was found afterwards that the difference in reaction 
products described above can be obtained simply by 
comparing the effects of mercury lamps with quartz 
(curve 3) and glass (curve 4) envelopes. 

These observations indicate that the photo- 
oxidation process is complex, and preclude its being 
formulated simply as a stepwise conversion of indole- 
3-acetic acid into indoleglycolic acid, indoleglyoxylic 
acid, and indolealdehyde. At the same time they 
indicate a much closer chemical relationship between 
photodestruction and enzymatic oxidation of indole- 
3-acetic acid than has hitherto seemed likely, and 
complement nicely the recent finding of Stutz® that 
the enzymatic reaction can be diverted to the forma- 
tion of indolealdehyde when cytochrome c and a 
cytochrome oxidase preparation are present in 
addition to ‘indole-3-acetic acid oxidase’. 

We wish to thank Prof. K. V. Thimann for his 
interest in this work, Dr. Bruce B. Stowe for synthesis 
of indolealdehyde and indoleglyoxylic acid, and 
Dr. M. D. Armstrong for the sample of indoleglycolic 
acid. The work was supported in part by grants to 
Prof. K. V. Thimann from the American Cancer 
Society on recommendation of the Committee on 
Growth, and from the National Science Foundation 
(NSF-G182). 


*R, values in 28 per cent ammonia: water, 10:1:1 
(cf. Stowe, B. B., and Thimann, K. V., Arch. Biochem. Biophys., 
51, 499; 1954): indole-3-acetic acid, 0-26; M’, 0-38; Ehrlich- 
and 2,4-dinitrophenylhydrazine-positive product of indole-3- 
acetic acid 0-74; indolealdehyde, 0°75; indole- 
glycolic acid, 0-18; indoleglyoxylic acid, 0-25. 

* Fischer, A., Planta, 48, 288 (1954). 

* This has been found also by Bentley, J. A., et al., Biochem. J., 64, 
44 (1956), and by Greenberg, J. B., Galston, A. W., Shaw, 
K. N. F., and Armstrong, M. D., Science, 125, 992 (1957). 

« Ray, P. M., and Thimann, K. V., Arch. Biochem. Biophys., 64, 175 
(1956). 


5 Stutz, R. E., Plant Physiol. (in the press), 
* Curry, G. M., Thimann, K. V., and Ray, P. M., Physiol. Plantarum, 
9, 429 (1956). 
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STUDIES OF UROCANIC ACID 


By ROBERT H. FEINBERG* and Pror. DAVID M. GREENBERG 
Department of Physiological Chemistry, University of California School of Medicine, Berkeley 


Intermediate Products in the Enzymatic 
Degradation of Urocanic Acid 


ROCANIC acid (8-imidazoleacrylic acid) is the 

first intermediate formed in the catabolism of 
histidine to glutamic acid by mammalian liver’. The 
only other intermediate which has been well charac- 
terized is N-formiminoglutamic acid. 

In order to study how the imidazole ring is opened, 
purified beef liver urocanase was allowed to act on 
a-4C-urocanic acid (prepared enzymatically from 
«-14C-histidine). The enzyme was purified 30-fold 
by a@ procedure which included adsorption with 
bentonite, precipitation with ammonium sulphate 
and fractional extraction of the ammonium sulphate 
precipitate. The enzyme activity was assayed by 
the spectrophotometric method of Tabor and Mehler’. 

Upon fractionation of the radioactive incubates, 
evidence was found for the formation of two products, 
one having an ultra-violet absorption peak at approx- 
imately 264 my (I), and the other (II) having an 
end-absorption. Comparison by paper chromato- 
graphy showed that neither of these products was 
N-formiminoglutamic acid (Table 1), nor was N- 
formiminoglutamic acid found in any of the incuba- 
tion mixtures, even when the incubation was allowed 
to proceed until no urocanate remained. 

Spots of I and IT on paper gave no colour when 
sprayed with Pauly’s diazo reagent or with alkaline 
ferricyanide-nitroprusside reagent (an amidine test)*. 
Compound ITI was found to give a delayed ninhydrin 
reaction upon prolonged heating. It can be separated 
from I and purified by paper electrophoresis at pH 4-6 
(Table 1). At this pH it is negatively charged, while 
I is approximately 
neutral. Synthetic 
formy! -L-isoglut- N—C 
amine was not sep- 
arable from II by 
paper chromato- 
graphy (with two 
solvents), or by 
paper electrophoresis 
(Table 1). Con- 
sequently, II appears 
to be formylisoglut- 
amine. 

Isolation offormyl- 
D,L-isoglutamine as 
@ product of urocan- 
ase action was re- 
ported by Oyamada*. 
amine has been syn- 
thesized and found 
to be microbiologic- 
ally inactive®.*, Thus, 
probably it is not 
on the enzymatic 
pathway. 

address: Palo 


edical Research 
Foundation 333 Channing, 


Urocanic acid 


Table 1. RELATIVE ZONAL MOVEMENT WITH CHROMATOGRAPHY AND 
ELECTROPHORESIS ON PAPER 


Electro- 

Chromatography phoresis 
Solvent A | Solvent B H 4°6 

Substance R Ruro 


Urocanic acid | 
N-formiminoglutamic acid | 


Formylglutamic acid 
Glutamic acid 


0-97 


Solvent A, propanol-1N acetic acid (3: 1s. solvent B, t-butanol-. 
formic acid—water (14: 3:3 

Electrophoresis medium: 0:2 M triethyi ammonium acetate. 
Ruro and Rpic are movements relative to urocanic acid and picrate, 

respectively 

Formation of I was found to parallel the dis- 
appearance of urocanic acid, with no observable time 
lag. The ultra-violet absorption of I rapidly dis- 
appeared when it was mixed with crude liver extract. 
Neutral solutions of I are unstable at room tem- 
perature. Aged solutions of I contained large 
amounts of II. 

The ultra-violet absorption, electrophoretic be- 
haviour and instability of I lead us to propose that 
it is 4,(5)-imidazolone-5, (4)-propionic acid’ (see 
scheme of reactions). The formation of formyliso- 
glutamine by non-enzymatic hydrolysis is consistent 
with this proposal. 

The reactions shown below account for our findings. 
They are similar to the proposals of others*,>. 

This work was aided by a research grant from the 
National Cancer Institute (CY-3175), United States 
Public Health Service. 


+H,0 
— > 


Imidazolone 
hydrolase 


N-Formimino-1- 
glutamic acid 


Imidazolone propionic 
acid 


Non- 
+H,0 | enzymatic 


Palo Alto, California. Formy] isoglutamine 


10 0, 0-05 
0:52 | 0-82 
0-75 
0-01 
0-74 
| 
COOH 
HE | 
N—C HN=C—N—CH 
d 
HC 
cu, 
d 
Hy OOH 
bn, 
CONH, 
H H 
=C—N—CH 
bu, 
ux, 
boox 
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We are indebted to Dr. H. Tabor, National 
Institutes of Health for a sample of N-formimino- 
g:utamic acid, and to Drs. A. Miller and H. Waelsch, 
of the College of Physicians and Surgeons, Columbia 
University, for a sample of formyl-L-isoglutamine. 


,»in “Amino Acid Metabolism”, W. E. McElroy and 
p. 373 (Johns Hopkins Press, 1955). 


Tabor, H., and Mehler, A. H., 2, 228 (1955). 


Berry, H. K., Sutton, H. E., Cain, L d Berry. 
Publ. No. 5109, Biochem. Inst. Studies 4, "23 (195 1). 
* Oyamada, Y., J. Biochem. (Japan), 36, 227 (1944). 
* Borek, B. A., and Waelsch, H., J. Biol. Chem., 205, 459 (1953). 
and Bouthillier, L. Canad. J. Biochem. Physiol. , 34, 
* Akamatsu, 8., J. Japan. Biochem. Soc., 17, 75 (1943). 


Dye Reduction by a gai .of Urocanic 
Aci 


Miller and Waelsch! have reported that mixtures 
of urocanate with cat liver urocanase reduce such 
hydrogen acceptors as 2,6-dichlorophenol, indophenol 
and ferricyanide. This led them to propose a step 
involving oxidized urocanate and reduced enzyme as 
an intermediate of urocanase action. 

Our preparation of partially purified beef urocanase 
when incubated with urocanate and the above dye 
reduced the dye at a higher rate than Miller and 
Weelsch reported. Further investigation showed that 
the dye reduction proceeded rapidly and _ non- 
enzymatically in neutralized trichloracetic acid 
deproteinized incubation mixtures in which urocanate 
was exhausted. Potassium ferricyanide was used in 
spectrophotometric studies to show that addition of 
this hydrogen acceptor caused an immediate reduc- 
tion in the 264-my peak of imidazolone propionic acid 
presumed to be present in the mixtures. 

The rapid reduction of dye by imidazolone pro- 
pionic acid indicates that this metabolite is susceptible 
to oxidation as well as hydrolysis. This suggests that 
imidazolone propionic acid may be an intermediate 
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Fig. 1. Effect of addition of ferricyanide on the absorption of 
incubation mixtures of urocanic acid at 264 my, 

The incubation mixture contained 0:5 mole of urocanate, 

umoles of phosphate buffer, pH 7-1, and 2 rego 

urocanase in total volume of 2-9 ml. Urocanate wi us! 

at about 40 min. (inline designated by ©). At the points indicated 

by arrows, 0°1 ml. (0-05 umole) of potassium Kane was 
ed; e, same with no ferricyanide added; A, wi 

urocanate omitted. Readi ngs are against enzyme blank at “ 25° C. 


of the oxidation of urocanic acid described by 
Ichihara e¢ al.?. 

Our results do not bear out the proposal of Miller 
and Waelsch that an oxidation product of urocanic 
acid is an intermediate of urocanase action. 

This work was aided by research grants from the 
National Cancer Institute (CY-3175 and C-2869C), 
United States Public Health Service. 

1 Miller, A., and Waelsch, H., Biochem. Biophys. Acta, 24, 447 (1957). 


sy K. , Itagaki, 8. Suzuki, Y., Uchida, M., and Sakamoto, Y., 
Biochem. (Japan), 43, 603 (1986). 


DEALKYLATION OF N-ALKYLAMINES BY MODEL SYSTEMS 


By JAMES R. GILLETTE, JAMES V. DINGELL and BERNARD B. BRODIE 


Laboratory of Chemical Pharmacology, National Heart Institute, National Institutes of Health, Public Health Service, 
U.S. Department of Health, Education and Welfare, Bethesda, Maryland 


MAJOR pathway of drug metabolism is the 
oxidative dealkylation of N-alkylamines to 
yield a primary amine and an aldehyde. This 
reaction is catalysed by enzyme systems in liver 
microsomes and requires both reduced triphos- 
phopyridine nucleotide and oxygen!. Since micro- 
somes oxidize reduced triphosphopyridine nucleotide 
to yield triphosphopyridine nucleotide and peroxide- 
like material, it has been suggested that the per- 
oxide moiety participates in the dealkylation of 
drugs as well as in their oxidation along other meta- 
bolic pathways*. However, a clear picture of the 
precise mechanism of dealkylation is not yet evident. 
Unpublished work in this laboratory has shown 
that the demethylation of monomethyl-4-amino- 
antipyrine by liver microsomes was inhibited by 
«,«’-dipyridyl, suggesting the possibility that iron 
participates in the reaction. Furthermore, prelimin- 
ary studies demonstrated that methemoglobin and 
a hydrogen peroxide generating system catalysed 


the demethylation of monomethyl-4-aminoantipyrine. 
These findings have led us to investigate the action 
of a number of iron-containing model systems in the 
hope that some insight into the mechanism of micro- 
somal dealkylation might be obtained. 

The present communication describes studies with 
monomethyl-4-aminoantipyrine, N-methylaniline and 
their dimethyl congeners which demonstrate that a 
number of iron-containing model systems promote 
the demethylation of the alkylamines at physiological 
pH and temperature, and that dealkylation may 
occur by a number of mechanisms. 

Three hemoproteins—methemoglobin, cytochrome 
c and horseradish peroxidase—were incubated with 
the amines in the presence of hydrogen peroxide 
generated by means of glucose and glucose oxidase 
(‘Notatin’). Demethylation, as measured by the 
amount of formaldehyde trapped by semicarbazide’, 
was catalysed by all three systems. As the reaction 
did not occur in the absence of the hydrogen peroxide 
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Table 1. DEMETHYLATION OF MONOMETHYL-4-AMINOANTIPYRINE 
(MMAP) AND 4-AMINOANTIPYRINE (AAP) BY MODEL SYSTEMS 
Formalde- | Formalde- 
hyde hyde 
from MMAP| from AAP 
Methzemoglobin (1-4 x 10-* M) (umoles) (umoles) 
Plus ting syste 24 
us H,O, generating system 
Cytochrome ¢ (6-2 x 10-* M) 
H 0. ti te 19 03 
us generating system a 
Horseradish peroxidase (1 x 10-* M) 
In air 0-1 0-0 
Plus H,0O, generating system 2-4 12 
Hematin (1 x 107° ‘My 
In air 06 
Plus H,0, generating system 190 0-6 
FeCl, (6 x 10-* M) under nitrogen 53 3-7 


Experimental conditions. (A) — systems. 10 “moles sub- 
strate, 1 ml. of 0-2 M phosphate buffer, pH 7-4, 60 umoles semi- 
carbazide and water to a final volume of 5 ml. were incubated in a 
Dubnoff metabolic shaker for 1 hr. at 37° C. under air. The hydrogen 
peroxide generating system consisted of 500 umoles of glucose and 
0-5 mgm. of glucose oxidase (‘Notatin’). The reaction was terminated 
by addition of 15 ml. of 6-67 per cent trichloracetic acid. After 
removal of protein by centrifugation, aliquots of supernatant were 
assayed for formaldehyde by the chromotropic acid method of 
MacFadyen (ref. 3) as described in previous paper (ref. 1). (B) Ferric 
chloride system. 10 umoles substrate and 30 umoles of ferric chloride 
in 5 ml. of water were incubated for 0-5 hr. at 25° C. under nitrogen. 
Aliquots of reaction mixture were assayed directly for formaldehyde, 
system it may be concluded that the systems func- 
tioned as peroxidases. 

Hematin also catalysed the demethylation of the 
amines. It is of interest that the porphyrin could 
act both as a peroxidase and as an oxidase. For 
example, at low concentrations of hematin (about 
2 x 10-5 M) hydrogen peroxide was required for 
appreciable activity. In contrast, at high concen- 
trations (1 x 10-* M) of hematin, dealkylation did 
not require hydrogen peroxide. Since no activity 
was observed anaerobically it was concluded that 
hematin at the higher concentration functioned as 
an oxidase. 

The amines, with the exception of dimethylaniline, 
were also demethylated by inorganic iron when more 
than stoichiometric amounts of ferric chloride rere 
used. Of particular note was the finding that this 
system was as active anaerobically as aerobically, 
showing that ferric ions served as electron acceptors 
in a dehydrogenase-like mechanism. 

The effects of the various model systems on mono- 
methyl-4-aminoantipyrine are summarized in Table 1. 
Results of a similar nature were obtained with the 
other amines. It is of interest that formaldehyde 
was also formed when 4-aminoantipyrine was the 
substrate, indicating that the dealkylation of mono- 
methyl-4-aminoantipyrine and dimethyl-4-amino- 
antipyrine resulted in part from removal of the 
N-methyl group from the pyrazoline ring. 

The results presented here indicate that iron- 
containing model systems can promote dealkylation 
by three types of oxidation : 


(1) A peroxidase reaction : 
R—NH-—CH, + H,0, 


R—NH—CH,OH 
- + H,O 


R—NH—CH,0OH R—NH, + HCHO 
(2) An oxidase reaction : 
hematin 

R—NH—CH, + 40, R—NH—CH,0OH 

R—NH—CH,OH R—NH, + HCHO 

(3) A dehydrogenation reaction : 
R—NH—CH, + 2Fe*+ -- RN=CH, + 2Fe*+ + 2H+ 
RN=CH, + HOH R—NH—CH,OH 
R—NH, + HCHO 


R—NH—CH,OH 
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A hydroxymethyl] intermediate has been postulated 
as an intermediate in the dealkylation of methyl- 


amines‘. Our studies have provided evidence in 
favour of the formation of such an intermediate. 
When monomethy1-4-aminoantipyrine was incubated 
with the methemoglobin system in the absence of 
semicarbazide, both formaldehyde and the primary 
amine were formed; on the other hand, in the 
presence of semicarbazide only a trace of the primary 
amine appeared (Table 2). These results could be 
explained by postulating the formation of a hydroxy- 
methyl derivative which is stable in the incubation 
mixture when semicarbazide is absent, but would 
yield 4-aminoantipyrine when the reaction is stopped 
by the addition of trichloracetic acid. In the 
presence of semicarbazide, however, the hydroxy- 
methyl] intermediate would react, as formed, to yield 
formaldehyde semicarbazone and 4-aminoantipyrine. 
But 4-aminoantipyrine as well as aniline has been 
found to be very unstable in the various peroxidase 
model systems whether or not semicarbazide was 
added. This would explain the failure to find the 
primary amine in the incubation system which 
contained semicarbazide, since removal of form- 
aldehyde would expose the free amine to destruction 
by the peroxidase systems. 


Table 2 EFFECT OF SEMICARBAZIDE On ACCUMULATION OF 4-AMINO- 


(AAP) FORMED FROM MONOMETHYL-4-AMINOANTIPYRINE 


Formaldehyde 
formed 


(umoles) 
Methsmoglobin (1-4 x M) plus 
H,O, generating system 
without semicarbazide 
with semicarbazide 
Incubation conditions: 10 wmoles substrate, 1 ml. of 0-2 M phos- 
phate buffer, pH 7-4, the ayaa peroxide generating system sa 
umoles glucose and 0-5 mgm. glucose oxidase) and water to a final 
volume of 5 ml. were incubated with and without 60 “moles of semi- 
carbazide for 1 hr. at 37° C. in an atmosphere of air. The reaction 
was terminated by addition of 15 ml. of 6-67 per cent trichloracetic 
acid. After removal of protein by centrifugation, aliquots of super- 
natant were assayed for 4-aminoantipyrine as descri in @ previous 
paper (ref. 1). 
* Semicarbazide added at end of incubation period just before 
addition of acid, 


Previous studies® have shown that hydroxylation 
of aromatic rings and cleavage of ethers can be 
brought about by a model system consisting of 
ascorbic acid, oxygen and inorganic iron chelated 
with ethylenediaminetetracetic acid. Evidence was 
adduced that the actual oxidant may be an unstable 
complex of hydrogen peroxide with the chelated iron. 
Since the methemoglobin protein system also forms 
@ hydrogen peroxide complex*, it is possible that a 
hydrogen peroxide complex is also involved in the 
dealkylation of the alkylamines. Studies on the 
action of both types of model systems on other 
oxidative pathways of drug metabolism are being 
continued. 

The material in tis communication has appeared 
in a thesis by James V. Dingell in partial fulfilment of 
the requirements for the degree of master of science 
in the Department of Chemistry, Georgetown Univer- 
sity, Washington, D.C. 

1 La Du, B. N., Gaudette, L., Trousof, N., and Brodie, B. B., J. Biol. 
Chem. , 214, 741 (1955). 

* Gillette, J. R., Brodie, B. B., and La Du, B. N., J. Pharm. and Exp. 
Therap., 119, 532 (1957). 

* MacFadyen, D. A., Watkins, H. D., and Anderson, P. R., J. Biol. 
Chem. , 158, 107 (1945). 

‘ Fish, M. 8., Johnson, N. M., Lawrence, E. P., and Horning, E. C., 
Biochim. et Biophys. Acta, 18, 564 (1955). 

* Udenfriend, S., Clark, C. T.. Axelrod, J., and Brodie, B. B., J. Biol. 
Chem., 208, 731 (1954). Brodie, B. B., Axelrod, J. »P.A., 
and Udenfriend, 8., J. Biol. Chem., 208, 741 (1954). 

* Dalziel, K., and O’Brien, J. R. P., Biochem. J., 56, 648 (1954). 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
Ne notice is taken of anonymous communications. 


Determination of Orbital Characteristics of 
an Earth Satellite from Single-Station 
Radio-Transit Observations 


— Mxrip1an transit radio observations have been 
made of the Satellite 1958 by means of a modified 
Minitrack Mark II interferometer located at the 
Sohio Research Laboratories east of Cleveland, Ohio 
(lat. 41° 26-3’ N., long. 81° 32’ W.). Because of the 
generally low altitude of the satellite at this station, 
the horizontal dipoles were replaced with commercial 
Yagi antennas, following a suggestion of G. W. 
Swenson, jun., of the University of Illinois. The 
completed system acts as a compound interferometer 
in that two pairs of Yagis are separated by 2-5 wave- 
lengths from each other and 55 wave-lengths from. 
the other two pairs. This was done to minimize lobe 
ambiguities. The antenna system deviates about 
0-3 deg. from the true east-west base-line as de- 
termined by solar transit observations. The receiving 
system consists of a low-noise preamplifier, triple- 
conversion receiver, WWV time-marking circuit and 
a dual-channel recorder which was kindly loaned by 
the Brush Instrument Co. More than 120 transits 
have been observed to date. Fifty-six transits between 
Feb. 15 and Feb. 27 were selected for further analysis, 
as the multiple interferometer was in operation during 
that time. 

The time between successive meridian passages (the 
synodic period) was found to give a considerable 
amount of information on the orbital characteristics of 
the satellite. In the interval between the sidereal and 
synodic periods the satellite covers about 30 deg. of 
arc in its orbit. The time to cover a given arc depends 
on the orbital angular velocity, which is a function 
of the period, eccentricity and true anomaly. The 
length of the arc depends on the time interval, the 
longitude of the node and the inclination. Values 
for the period, p ; R.A. of ascending node, 9 ; argu- 
ment of perigee,  ; eccentricity e 
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the sums of squares of the residuals : 

5 = — 0-0209 + 0-0007 min./day 
— 4-242 + 0-025 deg./day 
= +6-255 +0-018 deg./day 
32-08 + 0-18 deg. 
= 0:18 min. 


n 


& 


ll 


The ‘errors’ or lack of fit refer to the change in the para- 
meter necessary to change &(O—C)? by 0-01 min.?, 
while keeping the other three parameters constant. 
The rate of change in period implies that the life- 
time of the satellite will be of the order of two years. 
The observed and computed synodic periods are 
plotted against the mid-point in Eastern Standard 
Time (£.s.T.) of the observation in Fig. 1. As 23 
periods are only slightly less than two days, observa- 
tions separated by this interval may be closely 
compared. The major change in the orbit during 
that time is due to the regression of the node. This 
causes the synodic periods west of the north point 
of the orbit (earlier in the day) to become shorter 
because of the shortening length of arc in the orbit. 
Correspondingly, periods east of the north point will 
lengthen because of the increasing orbital length of 
arc. Periods near the north point will be changed 
only slightly. On Feb. 15, the north point crossed 
the meridian at about 1530 £.s.7., shifting to about 
1130 £.s.r. by Feb. 27 due to the regression of the 
node. Clearly some systematic residuals remain; a 
further analysis is planned to improve the parameters. 
The accuracy of the present results cannot compare 
with those determined from many Minitrack stations, 
at which direction cosines of the satellite itself are 
found. What is of interest is the information attain- 
able from meridian observations at a single station. 
A detailed account of the observations and inter- 
pretation will be published elsewhere. The project 
was under the direction of A. L. Jones. The design of 
the system and recording of the observations were due 
to R. W. Burhans, P. 8. Fay, Warren Jackson and 
many others of the Sohio Research Staff. Inter- 
pretation of the data was carried out by Gordon 
Grant. David Frazier was in charge of the IBM 650 


and inclination ¢ at epoch (Feb. 1, Sena 

0358 v.T.) were adopted from 
Harvard Announcement Card 1393. wutes 
The inclination was afterwards 
found to require correction. The 
instantaneous values of p, Q and 
@ at the time of observation 
depend on the time-rate of change 
of the period, the regression of 
the node and the advance of 
the line of apsides respectively. 
The 56 transits gave 43 observed 
values of the synodic period. 
These were compared with values 
of the corresponding synodic 
periods computed on an IBM 650 
for various values of 6, 2, @ and 7. 
The change in the eccentricity had 
@ minor effect on the angular 
velocity in the time-interval con- 
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computations. Special acknowledgment is due to the 
Standard Oil Co. of Ohio for supporting this spare- 
time activity. 
GorpDoNn GRANT 
Warner and Swasey Observatory, 
Case Institute of Technology, 
Cleveland 6, Ohio. 
A. L. JonEs 
R. W. BuRHANS 
P. 8. Fay 
Davip FRAZIER 


Chemical and Physical Research Division, 
Standard Oil Company (Ohio), 
4440 Warrensville Center Road, 
Cleveland 28, Ohio. 
March 3. 


Electron Micrographs of Monolayers of 
Stearic Acid 


At the second International Congress of Surface 
Activity held in London during April 1957, we 
presented results of a study with film balance and 
electron microscope of monolayers of n-hexatriacon- 
tanoic acid’. This compound shows small islands 
irregular in size and shape at low surface pressures 
(15 dynes/cm.), a continuous monolayer with discon- 
tinuous uncovered areas at intermediate pressures 
(25 dynes/cm.), a continuous homogeneous mono- 
layer at high pressures (40 dynes/cm.), and long flat 
structures two molecules thick after collapse. 

Monolayers of other compounds have since been 
examined: stearic, arachidic, n-hexacosanoic and 
n-dotetracontanoic acids give, as expected, mono- 
layer structures much like those of n-hexatriacon- 
tanoic acid; mn-octadecyl alcohol and cholesterol 
show related structures. Of principal interest is the 
behaviour of stearic acid at low surface pressures. 
It is the classical compound in monolayer research ; 
but because of the small thickness of its monolayer 
it is more difficult to study in the electron microscope 
than n-hexatriacontanoic acid. 

Monolayers of stearic acid were successfully trans- 
ferred from the film balance at surface pressures as 


Fig. 1. Monolayer of stearic acid at 3 dynes per cm. 
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Fig. 2. Monolayer of stearic acid at 10 dynes per cm. 


low? as 3 dynes per cm. An electron micrograph of 
such a sample is shown in Fig. 1. The direction of 
shadow-casting is indicated by an arrow; shadows 
appear as light areas. Many small islands, irregular 
in shape and about 1000 A. in diameter, are observed. 
Shadow widths establish that the islands are about 
25 A. or one molecule thick. Close examination reveals 
that the spaces between islands actually contain 
many small structures. Presumably, smaller aggre- 
gates and individual molecules beyond the limit of 
the electron microscope may also be present. 

At greater surface pressures, less area remains 
uncovered. Fig. 2 is an unusual micrograph of a 
stearic acid monolayer transferred from the film 
balance at 10 dynes per cm. Most striking is the 
circular geometry of many of the islands, diameters of 
which range from 3000 to 50,000 A. In related mono- - 
layer studies, approximately circular islands, circular 
holes, and circular platelets on top of monolayers 
have been observed. 

Circular islands that resemble flattened liquid 
droplets are somewhat surprising when one considers 
that the melting point of stearic acid is 69°C. and 
that the experiments were conducted at 25°C. 
However, forces at an edge of a ‘two-dimensional’ 
monolayer may be analogous to forces in the surface 
of a ‘three-dimensional’ system. Just as spheres 
with minimum surface energy appear in bulk liquid 
systems, circular disks may be expected in mono- 
layers with sufficient mobility. Possible effects of 
droplets forming in the water film sandwiched tem- 
porarily between the monolayer and the collodion 
support used in transfer must also be considered ; 
new transfer techniques now under study may resolve 
such effects. Experiments at higher temperatures 
should help define the role of suface mobility in the 
formation of monolayer islands. 

E. Ries, Jun. 
Wayne A. 
Research Department, 
Standard Oil Co. (Indiana), 
Whiting, Indiana. Jan. 10. 


? Ries, jun., H. E., and Kimball, W. A., Proc. Second Internat. Cong 
Surface Activity, 1, 75 (Butterworths Scientific Pub., London’ 
. huaeee See also Res and Kimball, J. Phys. Chem., 59, $4 (1955).+ 
complete area isotherm, see Ries, jun., H. E., and 
Cook, H. D., J. Colloid Sci., 9, 535 (1954). ’ 
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Effect of Hyd on the Deformation 
Characteristics of Alpha-Titanium 


Ir is well known that when iodide titanium 
containing more than 10 p.p.m. by weight of hydro- 
gen is slowly cooled from 300°C. to room tempera- 
ture, a second phase, titanium hydride, is precipitated 
in the alpha-titanium matrix. 

X-ray and microscopical studies on single crystals 
have revealed that the precipitate is in the form of 
platelets, which lie mainly along the {1010} slip 
planes. It is therefore natural to associate the pre- 
cipitation with dislocations on the {1010} system, 
especially as preferential precipitation occurs in 
regions of high plastic strain. If it is assumed that 
a {1010} dislocation can dissociate as postulated by 
Churchman’, the stacking fault structure associated 
with this dissociation requires only small additional 
movements of the titanium atoms to e these 
as the titanium atoms in either of the published 
structures for titanium hydride*-*. 

Evidence that hydrogen atoms do segregate 
around dislocations is provided by the observation of 
a very rapid strain ageing phenomenon in titanium 
during tensile experiments at 250°C. Calculations 
reveal that of the common impurities only hydrogen 
could diffuse at a fast enough rate to explain this 
effect. Experiments were carried out on both single 
crystals and polycrystalline titanium, which had pre- 
viously been hydrogenated, the oxygen and nitrogen 
content being less than 0-01 weight per cent. 

Little or no strain age-hardening was observed, 
and the work-hardening was of a parabolic nature 
with no significant increase in flow stress due to the 
presence of hydrogen. This differentiates the present 
deformation characteristics from those caused by 
0-1 weight per cent oxygen plus nitrogen, where 
there is a very low linear rate of work hardening with 
an increased flow stress’. This difference suggests 
there is some fairly weak barrier to dislocation move- 
ment in titanium containing only low amounts of 
oxygen and nitrogen. Examination of the possible 
dislocations in the hexagonal lattice shows that two 
dissociated {1010} dislocations on intersecting planes 
ean combine to form a stable barrier of the Cottrell— 
Lomer type’*, which could hinder subsequent slip. 

Embrittlement under impact-testing conditions 
occurs by the propagation of cracks which are 

associated with the hydride platelets. These cracks 
are caused by interference of the hydride phase with 
subsequent slip and twinning processes. 

The above results will shortly be published in 
greater detail elsewhere. 

I wish to thank Dr. A. T. Churchman for his 
encouragement and many valuable discussions. 


E. 


Research Laboratory, 
Associated Electrical Industries, Limited, 
Aldermaston Court, 
Aldermaston. 

Feb. 24. 


* Churchman, A. T., Proc. Roy. Soc., A, 226, 216 (1954). 
a lacntey, % A., Craighead, C. M., and Jaffee, R. I., J. Metals, 6, 367 
(1954). 


* McQuillan, A. D., Proc. Roy. Soc., A, 204, 309 (1950). 

« Chrétien, A., Freundlich, W.,and Bichara, M.,C.R. Acad. Sci., Paris, 
288, 1423 (1954). 

* Jaffee, R. I., Watertown Arsenal Lab. Report No. WAL 401/245 
(1954). 

* Churchman, A. T., Acta Met., 3, 1, 22 (1955). 

* Cottrell, A. H., Phil. Mag., 48, 645 (1952). 

*Lomer, W. M., Phil. Meg., 42, 1327 (1951). 
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Occurrence of Beryllium Oxide in 
Polycrystalline Beryllium 


StomAN’ has claimed to have found, using optical 
microscopy in conjunction with chemical analysis, 
that a beryllium oxide/beryllium eutectic forms at 
grain boundaries in vacuum-cast beryllium contain- 
ing 0-3 per cent oxide by weight. By contrast, other 
workers’ have since been unable to detect such oxide, 
either in the grain boundaries or present as inclusions 
in metal of comparable purity. It is still generally 
agreed, however, that the brittleness of beryllium 
is probably associated with some impurity, and our 
current results support the original claims by Sloman. 

Our beryllium specimens were fabricated from 
electrolytic flake beryllium which had been vacuum. 
cast (~ 1,400°C.). The ingots were extruded at 
about 1,000° C. to form both rod and tube of about 
1 in. diameter and by analysis were found to contain 
approximately 0-25 per cent beryllium oxide by 
weight. Our electron-diffraction study shows that 
specimens prepared from four different batches of 
such beryllium contain variable amounts of the oxide, 
which is probably concentrated at grain boundaries : 
it is clearly in the form of relatively large crystals 
(greater than 500 A. in diameter). It has been shown? 
that beryllium oxide is crystalline when formed or 
heated at temperatures above about 280°C., and 
develops as relatively large crystals (greater than 
about 500 A. in diameter) when the metal is heated 
in air above 600° C. for half an hour or more. The 
beryllium oxide in the present case must therefore 
have been formed at, or subjected to, temperatures 
in excess of 600°C., probably above 800° C., during 
the electrolytic preparation, vacuum casting or 
extrusion. 

The beryllium oxide is distributed throughout the 
material, as the following example shows. A 1-in. rod 
was turned down to 1 cm. diameter, and flat surfaces 
of transverse and longitudinal sections were prepared 
by grinding, followed by abrasion on emery papers 
down to grade 0000, then on fine (32) diamond powder. 
The final distorted surface layer was removed by 
electropolishing*, which further smoothed the surface 
and showed the grain size to be about 40u. Etching 
the surface in 10 per cent aqueous sulphuric acid for 
30 sec. dissolved the metal preferentially at about 
100 A. thickness per sec., but a beryllium oxide 
surface produced by heating another such sample of 
the metal in air (for example, at 400° C. for half an 
hour) was passive in the solution. Fig. 1, obtained by 
electron diffraction after etching the metal, shows 
arcs due to the beryllium (which we found has a 
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pronounced <210>> fibre texture with the orientation 
axis parallel to the rod axis), and in addition strong 
sharp rings indicating randomly orientated beryllium 
oxide crystals of at least 500 A. in diameter. Such 
oxide was found repeatedly after re-surfacing in the 
manner described. 

When preparing single-crystal surfaces in this way, 
clear Kikuchi-line and spot patterns were obtained 
with no sign of sharp diffractions from oxide. Thus 
the oxide observed on the polycrystalline surface was 
not produced as a result of the method of surfacing. 
Clearly, therefore, in the case of the hot-extruded 
material described above, the preferential solution of 
the beryllium by the etchant must have left the oxide 
crystals projecting above the metal, thus increasing 
their relative contribution to the diffraction pattern. 

Further investigations, particularly of the penetra- 
tion of oxygen into beryllium at high temperatures 
and the existence of oxide films in coarse and fine- 

in vacuum-cast metal, are in progress. 

We wish to thank Mr. G. C. Ellis and Dr. A. Moore 
for the provision of specimens and for helpful dis- 
cussions. One of us (V. D. Scott) is on detached duty 
from the Atomic Weapons Research Establishment, 
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Aldermaston ; we are indebted to the Director of 

this Establishment for permission to publish these 

V. D. Scorr 
H. 


Applied Physical Chemistry of Surfaces Laboratory, 
Chemical Engineering Department, 
Imperial College of Science and Technology, 
London, 8.W.7. 
Feb. 22. 
‘Sloman, H. A., J. Inst. Metals, 49, 365 (1932). 
* Kroll, W., Tm ae 18, 725 (1934); Metal Indust., 47, 29 
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Kinetics of the Trigonal-to-Cubic Transition 
in Crystals of Cesium Nitrate on Muscovite 


It is well known! that the epitaxial orientation of 

cubic cesium nitrate on muscovite is 
CsNO, (100) [010] = muscovite (001) [010] 
whereas the orientation of trigonal cesium nitrate is 
CsNO, (1121) [1010] = muscovite (001) [010], [130] 
and [130] 

From a general point of view, the possibility of 
obtaining definite orientations on definite crystallo- 
graphic planes means that, of the many possible 
arrangements, there are some for which nucleation 
is more probable. In the language of statistical 


thermodynamics, this probability is p = exp( 


Consequently nucleation which gives rise to 
epitaxial crystals corresponds to a value of AF less 
than that for other possible arrangements. The inter- 
face between epitaxial crystals and the substrate 
crystal presents a smaller discontinuity than any 
other possible arrangement. In other words, this 
smaller discontinuity corresponds to both a smaller 
interfacial free energy and a smaller elastic strain 
energy. 

Any polymorphic transformation undergone by the 
oriented crystals will involve an increase in this free 
energy. A shift of the equilibrium temperature, with 
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to that of non-epitaxial crystals, may be 
foreseen. If the transformation takes place between 
phases of which only one is epitaxial, the shift will 
be large. If both phases are epitaxial, the shift will 
be in general smaller, and its direction will indicate 
the more stable epitaxy. 

We have made simultaneous observations of the 
kinetics of the polymorphic transformation of cesium 
nitrate from trigonal to cubic, on crystals of the same 
size obtained by evaporation of the same solution, 
(i) on @ glass substrate and (ii) on a crystalline sub- 
strate (muscovite), in order to correlate the two pro- 
cesses. The two supports were placed in a Weigand 
heating apparatus? fitted to a Leitz microscope, so 
that the crystals oriented on the mica and the non- 
oriented crystals on the glass were in view sim- 
ultaneously. The temperature of transformation was 
clearly defined by the disappearance (or appearance) 
of birefringence on heating (or cooling) uniformly 
(2 deg. C. per min. at first). We have established, 
in many experiments, that on heating, the birefring- 
ence appears first in the crystals on the glass sub- 
strate, and on cooling it appears later. The interval 
between the appearance of the birefringence in the 
two cases has never been more than 45 sec. 

The difference in behaviour described above is quite 
small in comparison with that observed in other 
experiments. For example, for the transformation 
NaBr-NaBr.2H,0, in which only one phase (NaBr) 
is epitaxial on galena, the time difference with 
respect to sodium bromide unoriented on glass is 
almost two hours. In this case the hydration brings 
about an appreciable increase of the interfacial dis- 
continuity. In the case of cesium nitrate, however, 
the interfacial discontinuity varies little from one 
phase to the other. The direction of the variation 
indicates that the epitaxy of the trigonal phase is 
more stable and more probable. 

We have recently shown’ that the preponderant 
factor in determining the interfacial discontinuity is 
the amount of difference in symmetry. For cesium 
nitrate, the change in the dissymmetry is almost 
negligible and shift in equilibrium is minimal. 

E. FERRONI 
M. Coccn1 
Institute of Physical Chemistry, 
University of Florence. 
1 Ferroni, E., and Cocchi, M., Z. Kristallogr. (in the press). 
* Angew. Chemie, 49, 243 (1936). 
* Cocchi, M., and Ferroni, E., Z. phys. Chem. (in the press). 


An Electronic Mechanism of Addition 
Reactions 

A RECENT communication from Mr. Lakhbir Singh* 
seems to require a reply based rather more firmly 
on conventional theoretical chemistry. He refers to 
the decrease in reactivity of acetylene compared to 
ethylene, and implies that this shows that an increase 
in the number of z-bonds leads consequently to a 
decrease in reactivity. Duchesne* has, however, 
pointed out that the greater reactivity of ethylene 
compared to acetylene is due to the fact that the 
torsional oscillations in ethylene uncouple the 
z-electrons, whereas this cannot happen in acetylene. 
Singh also describes allene as “‘very much strained”’. 
It is difficult to see why this should be so, unless 
reliance is placed on the Baeyer® strain theory. In 
modern terms the central atom may be described as 
having two o-bonds in an sp-hybrid, with two 
p-orbitals available to form two x-bonds, the planes 
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of which are at right-angles to each other. The low 
reactivity in cumulenes compared to polyenes can 
be attributed to the small effect of torsional oscilla- 
tions on the environment of the central atoms. 

Mr. Lakhbir Singh’s arguments concerning the 
effect of electron-attracting and repelling groups can 
easily be replaced by the usual arguments involving 
hyperconjugation, and there is no need to postulate 
that the o-electrons are all-important. If in addition 
reactions the attack is on the c-electrons, it is difficult 
to see why there is any difference in reactivity be- 
tween unsaturated and saturated compounds. In 
these and in benzene derivatives, Mr. Lakhbir Singh 
does not apparently distinguish between inductive 
and electromeric effects. 

In his explanation, Mr. Lakhbir Singh apparently 
ignores the fundamental principle that the total 
electronic wave function must have the symmetry 
of the nuclear framework. His p-orbitals inclined 
at an angle are certainly not in accordance with this 
principle. He also suggests that ‘“‘the distortion of 
the o-electron orbits would be unsteady and non- 
uniform’’. This view seems to ignore the principle 
of stationary states. 

It may well be, as he remarks, that the “quantum 
mechanical approach has not succeeded in solving 
this problem”, but any explanation must not be 
contrary to the fundamental principles of quantum 
mechanics. 

D. W. Davies 

10 Varo Terrace, 

Stockton-on-Tees. 

1 Singh, Lakhbir, Nature, 181, 110 (1958). 
* Duchesne, J., Bull. Class. Sci. Acad. Roy. Belg., 38, 197 (1952). 
*von Baeyer, A., Ber., 18, 2277 (1885). 


The Pigment of Micrococcus lysodeikticus 


Wuize culturing cells of Micrococcus lysodeikticus', 
white cells, resistant to lysozyme, were often produced 
in liquid media containing relatively high carbo- 
hydrate. Resistant cells remained Gram-positive 
and were not lysed by lysozyme in the presence of 
ethylenediaminetetraacetic acid’. Optimal concen- 
trations of cultural sodium chloride for growth 
improved the yellow colour of the organisms’. 
These observations suggested a relationship of the 
yellow pigment to the polysaccharide substrate of 
lysozyme. 

Extraction of the pigment directly from dried 
organisms' with petroleum ether (b.p. 40-60° C.) 
provided a lipid extract and poor pigment yield. 
The pigment failed to migrate on MgO-‘Celite’ (1 : 1) 
and disappeared rapidly from this adsorbent. The 
following method, however, gave good quantities of 
pigment. M. lysodeikticus was grown at 28° C. in 
250-mi. shake flasks, each containing 100 ml. medium‘. 
After 48 hr., cells were centrifuged and washed with 
0-85 per cent saline. The equivalent of 4-2 gm. cell 
dry weight was used in a typical experiment. Cells 
were suspended in 50 ml. 0-85 per cent saline and 
150 ml. M/15 phosphate buffer, pH 6-3. 40 mgm. 
Armour egg white lysozyme were added and lysis 
was carried out for 1 hr. with occasional shaking ; 
400 ml. cold acetone were added. Extraction was 
continued for 48 hr. (5° C.) with frequent shaking. 
The clear yellow supernatant was decanted and 
filtered by gravity (Whatman No. 1). Extraction 
was repeated with acetone. The second extract was 
more highly coloured. This was combined with the 
first fraction and evaporated to dryness in a stream 
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Table 1. VISIBLE SPECTRA OF FRACTIONS A AND B IN VARIOUS 
ORGANIO SOLVENTS 


Fraction | Solvent | Emax. (Mu) | 
A | Petroleum ether 
| (b.p., 40-60° C.) 468 440 414 (329) | 
B Mg | 470 440 410 
A Carbon disulphide | 494 462 440 375 
B ae 490 460 378 
A Calcium carbonate 477 447 423 | 
B 470-80 440-50 | 


of air at 25° C. The residue was extracted with 
100 ml. petroleum ether, concentrated to 3 ml. 
(25° C.) and transferred to a lcm. x 12 cm. activated 
calcium carbonate column. (The non-extractable 
residue contained a yellow-orange pigment which was 
also insoluble in carbon disulphide but soluble in 
water. This has not been studied further.) The 
eluant was petroleum ether. Two yellow bands 
migrated on the calcium carbonate column‘, a fast- 
moving component, A (distribution coef. is about 
1-9) and a low-moving component, B (distribution 
coef. is about 2-7). The distribution coefficient was 
calculated as K = vol. of eluant flowed into column 
+ fraction of column-length migrated by the band x 
gm. of adsorbent. Band A was eluted with petroleum 
ether. Band B was obtained by extruding the column 
and extracting the yellow segment overnight with 
absolute ethanol at 5° C. 

Characteristic Emax. for the carotenoids are shown 
in Table 1. Although we have not seen reports 
concerning the pigments of M. lysodetkticus, Sobin 
and Stahly* have isolated carotenoids from several 
other species. Those species which have two yellow 
earotenoid alcohols similar to the pigments from 
M. lysodeikticus are Sarcina lutea and M. flavus. 
These pigments are dissimilar from a carotenoid from 
M. aquivivus, M. maripuniceus and M. infimus'. 

This investigation was supported in part by a 
Research Grant (H-1119 C), National Institute of 
Allergy and Infectious Diseases, National Institutes 
of Health, Public Health Service. 

GeraLp Lirwack 
A. F. Cariucer 
Departments of Agricultural Biochemistry 
and Agricultural Microbiology, Rutgers, 
The State University, 
New Brunswick, New Jersey. 
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Bacterial Oxidation of Lactose and 
Melibiose 


DuURING an investigation of bacteria isolated from 
blocks of whale meat, two distinct strains of paracolon 
bacteria (Bla, urease-positive; and C6, urease- 
negative) were obtained, the sugar metabolisin of 
which was interesting. Tested in the normal way 
with Durham tubes, these organisms produced acid 
from lactose within 5-12 days at 30°C. and were 
accordingly recorded as late lactose fermenters. 
Tested by Hugh and Leifson’s! method, both strains 
fermented cellobiose, maltose, sucrose, trehalose, 
galactose, glucose, mannitol and sorbitol, producing 
acid and gas anaerobically within 48 hr. at 30°C. 
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Lactose, melibiose and glycerol, however, were not 
fermented but oxidized, that is, acid was produced 
from these sugars within 48 hr. under aerobic con- 
ditions only. 

In shaken, aerobic cultures at 30° C. of strain Bla, 
containing 2 per cent (w/v) of lactose or melibiose, 
all reducing power disappeared within 48 hr. Paper 
chromatograms of culture filtrates, using n-propanol/ 
ammonia (70:30) as solvent and sprayed with 
ammoniacal silver nitrate or thymol blue, showed 
respectively spots corresponding to lactobionic acid 
and melibionic acid (prepared by the method of 
Levene and Jorpes*), which were absent from control 
cultures without sugar. Comparison of the sizes of 
the spots with those of known concentrations of the 
acids suggested that the conversion of sugar to acid 
had, in each case, been nearly quantitative. 

Confirmatory evidence of the identity of the acids 
was obtained by subjecting the filtrates, after passage 
over ‘Zeo-Karb 225’, to hydrolysis with N hydrochloric 
acid at 100° C. for 2 hr., removing the acid with silver 
oxide and running the resultant solutions on paper 
using the same solvent. On spraying with ammoniacal 
silver nitrate, spots corresponding to galactose and 
gluconic acid, absent from the original filtrates, were 
obtained. The acids present in the original culture 
filtrates have therefore been provisionally identified 
as lactobionic and melibionic. 

It seems that this paracolon strain is able to 
oxidize lactose and melibiose to lactobionic and meli- 
bionic acids respectively. The oxidation of lactose 
by paracolon bacteria', and the oxidation of lactose 
and maltose to the corresponding acids by oxidative 
Pseudomonas*:* and Achromobacter® spp. have been 
reported, but so far as is known, this is the first 
recorded instance of the production of melibionic acid 
from melibiose. The wider use of the Hugh and Leif- 
son technique would probably reveal more cases of 
this kind. This work emphasizes the inadequacy of 
the traditional fermentation tube technique in which 
both aerobic and anaerobic conditions exist. 

I wish to thank Dr. F. A. Isherwood and Mr. F. C. 
Barrett for their help and advice. 
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Role of Oxygen in the Formation of 
a-Amino-butyric Acid by a Staphylococcus 


THE formation of «-amino-butyric acid by animal 
cells has been studied!.*, but little is known of the 
method of its formation by staphylococci®. 

It has been shown here, using shaken flasks, that 
the formation of «-amino-butyrie acid by staphylo- 
cocci is a function of the amount of oxygen available 
to the culture. It has been confirmed that the acid 
can be derived from threonine and it has been shown 
that, presumably by a similar process, alanine can be 
formed from serine. 

The organism used was the V8 strain of staphylo- 
coccus employed by Gladstone and van Heyningen‘. 
The culture medium, consisting of ‘Bacto Casamino- 
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acids’, 2 per cent; yeast diffusate, 20 per cent ; 
sodium lactate, 0-75 per cent ; sodium glycerophos- 
phate, 2 per cent ; and mineral salts was the same as 
that used by Gladstone and van Heyningen. The 
organisms were grown at 37°C. in 500-ml. conical 
flasks plugged with cotton wool, the oxygen solution- 
rate being varied by varying the volume of medium 
in the flask. When shaken on the bottom shelf of a 
Kantorowicz®’ shaker the flask containing 1/5 its 
volume of liquid gave an oxygen solution-rate 
determined by sulphite oxidation® of 29 m.moles 
O,/l./hr. and the flask containing 1/20 its volume of 
liquid gave a value of 75 m.moles O,/I./hr. 

Changes in amino-acid composition of the medium 
during growth were followed by two-way chromato- 
graphy. 

While no new amino-acids appeared during growth 
in the flasks containing 1/20 their volume of medium, 
a fresh acid appeared early in the logarithmic growth- 
phase in the flasks containing 1/5 their volume of 
medium. This was shown to be «-amino-butyric acid. 

Cells from flasks with the lower oxygen solution- 
rate incubated with threonine formed «-amino-butyric 
acid; with serine, alanine was formed, while with 
aspartic acid, glutamic acid or methionine, no new 
material appeared. Cells from flasks with the higher 
oxygen solution-rate similarly treated produced no 
changes. 

When nitrogen was substituted for air in sealed 
flasks with 1/20 vol. medium, «-amino-butyric acid 
was formed during growth. When both sodium 
lactate and sodium glycerophosphate were omitted 
from the medium, the staphylococci still grew well. 
It was shown that growth in such a medium in the 
flasks containing 1/5 vol. medium failed to produce 
a«-amino-butyric acid, whereas with lactate and 
glycerophosphate present it was formed. Replace- 
ment of air by nitrogen when lactate and glycero- 
phosphate were absent from the flasks containing 1/5 
vol. medium brought about formation of «-amino- 
butyric acid. 

When glucose or glycerol was substituted for lactate 
and glycerophosphate on an equimolar basis, «-amino- 
butyric acid was still formed during growth in flasks 
containing 1/5 vol. medium. The use of pyruvic acid, 
malic acid, formic acid, succinic acid or «-keto-glutaric 
acid as a substitute for lactate and glycerophosphate 
failed to bring about «-amino-butyric acid formation. 
Addition of pyruvic acid to the lactate-containing 
medium in the flasks with the lower oxygen solution- 
rates suppressed the formation of «-amino-butyric 
acid. 

It would seem from these results that the formation 
of «-amino-butyric acid by this staphylococcus is due 
to the use of threonine as a hydrogen acceptor under 
conditions of low oxygen supply, serine presumably 
functioning in a similar manner. 

P. B. Ritey 
H. K. Rosprnson 


Microbiological Research Establishment, 
Experimental Station, 
Porton, 
Nr. Salisbury. 
Jan. 9. 
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An Alternative Pathway for the Degradation 
of Cholic Acid by Micro-organisms 


Srxce the publication of the first report’ on the 
microbiological degradation of cholic acid (I) to 
7a-hydroxy-3 : 12-dioxo- A‘-bis-norcholenic acid (VII) 
by Streptomyces gelaticus 1164, additional investiga- 
tions have been continued and two possible pathways* 
for cholic acid degradation have been proposed. 

S. gelaticus 1164 can grow on a medium containing 
the bis-nor acid (VII) as the sole source of carbon. On 
the other hand, Streptomyces rubescens* is able to 
utilize cholic acid as the sole source of carbon as well 
as S. gelaticus 1164, but is unable to utilize this 
bis-nor acid. 

Though interpretation of such experiments is not 
simple, we suggest that cholic acid degradation by 
S. rubescens proceeds through an alternative pathway 
different from that found with S. gelaticus 1164. 

Recently, it was found‘ that S. rubescens, cultured 
in a medium containing cholic acid as the sole source 
of carbon, produced various intermediates such as 
7a : 12«-dihydroxy-3-oxo-A‘-cholenic acid (III), 
7a-hydroxy-3 12-dioxo-A‘-cholenic acid (IV), 
12«-hydroxy-3-oxo-A‘,*-choladienic acid (V), 3: 12- 
dioxo- A‘.*-choladienic acid (VI) and some unidentified 
compounds different from the bis-nor acid (VII). 

Considering the structures of these intermediates, 
an oxidative pathway of cholic acid by S. rubescens 
may be deduced as follows (Fig. 1), though the acid II 
has not yet been isolated. 


Fig. 1 


S. rubescens cultures in a cholate medium give a 
light absorption peak at 246 my at the earlier incuba- 
tion period, and a parallelism between an increase 
of the optical density and the incubation period is 
observed. After the optical density at 246 my reaches 
its maximum, it decreases in parallel with continua- 
tion of the incubation, and, simultaneously, a new 
peak at 290 my appears; finally, both the peaks at 
246 and 290 my disappear at an almost equal rate 
at the end of the incubation period. 

These findings may be interpreted as follows: an 
appearance of a peak at 246 my in the cholate culture 
begins with the conversions I + II +> TI a 
decrease of the optical density at 246 my and an 
appearance of a peak at 290 my are due to the conver- 
sion III + V or IV > VI; and further degradation of 


V or VI accelerates the conversion III —V or 
IV + VI. This process will finally lead to the dis- 
appearance of both the peaks at 246 and 290 mu. 


uch of the representation of our proposed path- 
way for cholic acid degradation by S. rubescens is still 
largely hypothetical. However, the isolation and 
identification of the acids V and VI in this experi- 
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ment demonstrate for the first time a micro- 
biological introduction of the A‘ *-3-ketone structure 
into the cholane nucleus of cholic acid. 
Further study on the proposed pathway is in 
progress and will be reported in detail elsewhere. 
Hayakawa 
Shionogi Research Laboratory, 
Shionogi and Co., Ltd., 
192 Imafuku, i-shi, 
Hyohgo Pref., Japan. 
Yasuo SABURI 
First Bacteriological Division, 
Institute for Infectious Disease, 
University of Tokyo. 
Keizo TAMAKI 
Hipryvuxk1 
Department of Biochemistry, 
Okayama University Medical School, 
Okayama. 
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Uridine Diphosphate Amino-sugar 
Compounds from Staphylococcus aureus 
inhibited by Penicillin 


In 1952, Park! showed that three uridine diphos- 
phate amino-sugar compounds were accumulated in 
Staphylococcus aureus inhibited by penicillin. Com- 
pound I contained no amino-acid residue. Compound 
II contained one alanine residue and compound III 
contained a peptide which was composed of one 
glutamic acid, one lysine and three alanine residues. 
Recently, Strominger indicated that, even though in 
much smaller amount, these compounds are contained 
also in normal cells*, and that the amino-sugar 
component is 3-O-carboxyethyl glucosamine*, which 
is known as one of the main components of cell walls‘. 

We have found a variety of similar uridine diphos- 
phate amino-sugar compounds, some of which 
contained aspartic acid and glycine. Cells of S. 
aureus strain 209 P treated with penicillin were 
extracted with trichloracetic acid. After removal 
of trichloracetic acid, barium hydroxide and suffi- 
cient sodium hydroxide were added to the extract to 
adjust the pH to 9, and the precipitate was removed. 
To the concentrated supernatant, ethanol was 
added to 50 per cent by volume and the precipitate 
was separated. More ethanol was added to the 
supernatant to make it 90 per cent and the preci- 
pitate was separated. Each precipitate was frac- 
tionated by ion exchange chromatography with 
‘Dowex 1’ in the chloride form. The fractions with 
the same peak of optical density at 260 my were 
pooled, concentrated by adsorption on ‘Norit’ and 
subsequent elution with ammoniacal ethanol, and 
were analysed for components. After hydrolysis with 
6 N hydrochloric acid at 120° for 6 hr. in a sealed 
tube, amino-acids were separated and estimated by 
two-dimensional paper chromatography with butanol/ 
acetic acid/water (4: 1 : 5) and phenol/m-cresol/borate 
buffer pH 9-3 (25:25:17) as solvent systems®. The 
result of paper chromatography on fractions con- 
taining appreciable amounts of all the three com- 
ponents, uridine, N-acetyl-amino-sugar and amino- 
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AMINO-ACID DETECTION BY PAPER CHROMATOGRAPHY 


Table 1. 
| Preparation | Fraction No.* | Elution medium Alanine Lysine Glutamic acid | Aspartic acid Glycine 
| 1 0-01 HCl ++ +++ ++++ 
j 0-01 N NaCl 
| 2 0-01 N HCl ++ ++ 
0-01 NaCl 
3 0-01 W HCl ++ + ++ + + 
0-01 NaCl 
Precipitated at 0-50 per 4 0-01 N HCl +++ ++ + - 
cent ethanol 0-01 N NaCl 
5 0-01 N HCl - + + + + 
0-05 NaCl 
6 0-01 NV HCl + + + - - 
0-1 N NaCl 
7 1-0 N HCl ++ ++++ ++ -- trace 
0-01 N HCl + + + - ~ 
0-01 N NaCl 
Precipitated at 50-90 per 2 0-01 N HCl + + 
cent ethanol 0-05 N NaCl 
3 0-01 N HCl + trace trace 
| 0-1 N NaCl 


* This represents peak and shoulder of absorption at = my. They 
and amino-acid components, and the only fractions containing all three cuunae in appreciable amounts have 


acids, is shown in Table 1; the amounts of samples 
were adjusted to give about the same amino-sugar 
content. When normal cells were treated similarly, 
much smaller amounts of amino-acid-containing 
uridine derivatives were obtained, in which the same 
species of amino-acid residues were detected as in the 
case of the penicillin-treated cells. 

The result suggests that there may be a number 
of compounds containing some of the five amino- 
acids in various combinations. Further attempts to 
separate each fraction into components are in progress. 
In connexion with the present results, it is to be 
noted that alanine, lysine and glutamic acid have 
been found in cell walls of Gram-positive micro- 
organisms as the main components*.‘*, whereas 
glycine has been discovered in cell walls of Staphy- 
lococet* and aspartic acid in cell walls of Lactobacilli*. 
This is additional evidence for Stromingen’s hypothe- 
sis* that these uridine diphosphate amino-sugar 
compounds are possible precursors of cell walls. 

Further details of this work will be reported 
elsewhere. 

Exs1 Ito 
IsHrmoro 
Masaniro Sarro 
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Faculty of Science, 
Hokkaido University, 
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An Antibiotic produced by a Bacillus sp., 
active against Haemophilus pertussis 


A strain of Bacillus (probably B. subtilis) has been 
found to produce an antibiotic effective against 
H. pertussis and Neisseria spp. The antibiotic 
spectrum is somewhat unusual, and although attempts 
at purification achieved little, the following is a 
summary of the results?. 

The antibiotic is produced in highest concentration 
(titre 1 in 128 against N. meningitidis) in aerated 
culture at 22° in a medium containing horse-meat and 
potato extracts. Growth in a synthetic medium 
based on that of Hills et al.* yielded an antibiotic of 
different properties; this material was not further 


e analysed for nucleoside 
m inciuded, 


investigated. The antibiotic was extracted from the 
enriched medium by extraction with n-butanol at 
pH 4-5. Removal of the butanol and extraction with 
n-hexane yielded an amorphous brown powder 
(petrin) containing most of the activity (titre 1 in 
125,000 against N. meningitidis). 

Extraction of petrin with a number of organic 
solvents yielded several fractions, all with the same 
activity, and with the same composition as determined 
chromatographically. 

Paper chromatography of petrin, using a chloro- 
form/n-butanol/water (46:4:50) solvent mixture, 
indicated the presence of at least three fractions : 
(a) antibiotic, (6) hemolytic, (c) fluorescent in ultra- 
violet light. Active material could not readily be 
extracted from the paper. 

Emulsion formation precluded the use of a Craig 
countercurrent extraction apparatus, but by repeated 
centrifugation a ten-tube distribution was accom- 
plished. The principal antibiotic-containing fraction 
did not contain nitrogen. A smaller antibiotic- 
containing fraction did contain nitrogen. 

The LD50 for 20-gm. mice injected intraperitoneally 
was 5 mgm. 

A summary of the antibiotic spectrum of petrin is 
given in Table 1. 


Table 1. ANTIBIOTIC SPECTRUM OF PETRIN 
Organism — of antibiotic 
grow inhibition at 
N. meningitidis 125,000 
N. gonorrhoeae 75,000 ,000 
N. catarrhalis 5,000 1,000 
H. pertussis 125,000 100,000 
A. influenzae 50,000 25,000 
parapertussis 100,000 50,000 
‘C. diphtheriae 25,000 5,000 


inhibition at 1/200 of EZ. coli, A. Sh. Sh. 
Salm. hi, Ps. pyocyanea, Prot. vulgaris, Ki monies, Seph. 
Asp 


albus, Staph. aureus, Clostridium spp., dibicans, 
niger, Penicillium notatum 

The physical and chemical properties of petrin are : 
soluble in water above pH 4:5; stable at room 
temperature in the range pH 4-5-11; boiling at 
pH 8-0 reduced the activity by 66 per cent in 10 min., 
thereafter it remained constant for 50 min.; stable 
to pepsin and trypsin; stable to dry heat (100°) ; 
adsorbed on to charcoal but not readily eluted ; 
partially soluble in chloroform, ethanol ; insoluble in 
acetone, ether. 

Comparison yg i with 26 other antibiotics 
attributed to B. subtilis, and 29 antibiotics attributed 
to other members of the Bacillaceae, indicated that 
petrin has not previously been described. 
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Flavofungin, a New Crystalline Antifungal 
Antibiotic: Origin and Biological 
Properties 


Durine the systematic study of actinomycetes 
antagonizing fungi pathogenic in man, a species of 
Streptomyces (SA-IX/1) was found from desert sand 
that markedly inhibits growth of Cryptococcus neo- 
formans and Trichophyton mentagrophytes used for 
screening’. In laboratory deep fermentation, besides 
the antifungal antibiotic, an antibacterial one was 
produced also by this species. A natural stable 
variant (SA-IX/3) differing morphologically . from 
the original strain isolated was selected that is capable 
of producing increased quantities of the antifungal 
and decreased quantities of the antibacterial agent. 
This proved to be a new species and has been named 
Streptomyces flavofungini. The antifungal, crystalline 
antibiotic (Fig. 1) was isolated as a uniform product 
from the mycelium and fermentation fluid of this 
asporogenic, chromogenic variant. From its colour 
and effects, the new antifungal agent has been called 
‘flavofungin’. 

Pure flavofungin has no influence upon growth of 
Streptomycetes and common bacteria ; but the growth 
of B. subtilis and of a few strains of M. pyogenes var. 
aureus is inhibited by relatively high concentrations 
of more than 100 ugm./ml. Marked inhibition is ex- 
erted in vitro upon the growth of pathogenic and non- 
pathogenic yeasts and yeast-like fungi, dermato- 
phytes, and also of saprophytic and plant pathogenic 
fungi ; inhibitory concentrations are shown in Table 1. 
Assays were carried out by serial dilutions in Czapek— 
Dox, Sabouraud, Jensen and mush media. Its 
diffusion into agar is rather slow. 

In aqueous suspension, given per 0s or subcutane- 
ously, in dosages up to 250 mgm./kgm., to the mouse, 
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Table 1 
Micro-organism Inhibitory cone. 
Fungi (vgm./ml.) 
Penicillium novum hybrid 8 
Penicillium sp. (two strains) 10-20 
Scopulariopsis sp. 15 
Cephalosporium sp. 15 
Monosporium apiospermum 15 
Helminthosporium sp. 10 
Trichoteceum roseum 15 
Mastigocladium sp. 10 
Yeasts and yeast-like fungi 
Candida albicans (three strains) 4-5 
Candida krusei 6 
Candida tropicalis 15 
Saccharomyces cerevisiae (three strains) 3-20 
Saccharomyces niger 2 
Cryptococcus neoformans 2 
Torula utilis 10 
Hansenula anomala 
sp. 
Torulopsis pulcherrima 2 
Pathogenic fungi 
Trichophyton mentagrophytes 20 
tonsurans (two strains) 8-30 
richophyton rubrum (two strains) 10 
hyton (two strains) 20 
Trichophyton sulfureu 8 
(three strains) 15-20 
E: mophyton inguinale 10 
Microsporum canis 8 
Microsporum seum 8 
Achorion quinckeanum 8 
10 
hora verrucosa 20 
fi istoplasma capsulatum 10 
Sporotrichum schenkii 10 
Hormodendrum compactum 8 
Nocardia asteroides 20 
Geotrichum sp. 20 


no acute or late symptoms were evoked; LD50 is 
25 mgm./kgm. in aqueous suspension given by the 
intraperitoneal route. 

In the feces of mice fed with Candida albicans, 
no colonies, or only a few, can be demonstrated 
after having received flavofungin per os, in marked 
contrast to untreated controls. 

Flavofungin is strongly bound to serum proteins, 
but can be liberated. 

According to its chemical, physical and biological 
properties, flavofungin is not identical with formerly 
known antifungal antibiotics*. Its isolation and chem- 
ical properties will be described in detail elsewhere. 


J. Uri 
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Effect of Heparin on Pathologically 
Decreased Serum Esterase in Carcinoma 


PiasMA and serum esterolytic activity may be 
considerably decreased in pathological conditions. 
The substrates most often used for the determination 
of esterolytic activity are acetylcholine’, tributyrine’ 
and procaine*. Decreased activity is found most 
often in cirrhosis of the liver and carcinoma. In our 
work ethyl butyrate was used as the substrate and 
esterase activity was determined by the titrimetric 
method‘. The values are given in ml. of 0-05 N 
sodium hydroxide required to neutralize the acid 
liberated in 24 hr. In agreement with other workers 
we found low values, especially in some forms of 
carcinoma and cirrhosis. These low values are in 
sharp contrast to the increase in esterase activity 


4 
Fe 
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: 
Fig. 1. Flavofungin crystals 
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Table 1. EFFECT OF HEPARIN ON THE ESTERASE ACTIVITY OF SERUM 
IN CARCINCMA 


Esterase act- | Rise of ester- 
ivity (ml. 0-05 | ase activity 
Case Diagnosis N sodium after heparin 
No. hydroxide) injection 
| (per cent) 
1 Bronchiogenic carcinoma 0-42 780 
2 | Carcinoma of the stomach 0-44 259 
3 | Carcinoma of the stomach 0-78 203 
4 Adenocarcinoma of the 
idney 1-40 113 
5 | Bronchiogenic carcinoma 1-46 95 
6 | Bronchiogenic carcinoma 2-08 93 
7 Bronchiogenic carcinoma 1-66 81 
Average in 25 controls 3-16 35 


after administration of heparin. Five minutes after 
intravenous injection of heparin in amounts of 100 
units per kgm. body-weight, the increase reached as 
much as 780 per cent (Table 1). 

This increase is much greater than in normal 
persons, in whom esterase activity has an average 
value of 3-16 ml. 0:05 N sodium hydroxide’ with a 
dispersion of 2-00-4-85, by our method. There is a 
definite increase after administration of heparin in 
normal persons*, but it rarely exceeds 70 per cent 
and we found no increase greater than 100 per cent. 

No explanation can at present be given for the 
great increase of the pathologically low values of 
esterase in carcinoma. There are, however, the 
following possibilities: (1) that there is an esterase 
inhibitor in the blood of the patients which is inact- 
ivated by heparin ; (2) that heparin washes out from 
the tissues into the blood stream an esterase which, 
in carcinoma, is not, or is only partly, damaged and 
which is able to break down ethyl butyrate. 

J. SkokEPA 
NovAx 
H. ToporovitéovA 
Fourth Medical Clinic, 
Charles University, 
Prague. 
Dec. 20. 
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Effect of a Lethal Electric Shock during 
Hypothermia 


In our experiments we applied direct current at 
220 V., or alternating current, through a resistance 
with which the potential could be varied between 
10 and 220 V. The current passing through the 
animals was registered by milliammeter. Copper 
electrodes were attached to the forelegs of mice 
weighing 20-25 gm., the shaved limbs of which had 
been moistened by a solution of sodium chloride. 
The mice were cooled by Giaja’s method. The 
temperature of the colon was registered by a therm- 
istor thermometer. 

Table 1 summarizes our results, from which it can 
be seen that hypothermia has a protective action. 
Increasing the potential enabled the hypothermic 
animals to withstand a higher current. We found 
that with a direct current hypothermic animals with- 
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stood a current lethal for controls at only 150 V.; 
whereas with alternating current, the lethal current 
was obtained at a potential of 120 V. Histological 
examination of the mice which were killed by the 
electric current revealed no essential or characteristic 
changes in the nervous system or in the heart. 


Table 1. Errect oF ELECTRIC SHOOK ON NORMAL AND ON Hypo- 
THERMIC MICE 
Current passed 
Colonic through the 
Current temperature animals shocked 
(mean value) 
37-39° C. 62 m.amp. 46/50 
Direct current 87-39° C, 100 m.amp. 
(80 V.; 10 sec.) 15-20° C 40 m.amp. ¢ 1/50 
15-20° C 56 m.amp. 2 3/50 
37-39° C 100 m.amp 50/50 
Alternating current 37-89° C 118 m.amp. 50/50 
( -; 10 sec.) 15-20° C 40 m.amp. 1/50 
15-20° C 55 m.amp. 50 


The conductivity of males under normal conditions 
is 7-8 x 10-* ohm; in a hypothermic state it is 
5 x 10-* ohm (decrease, 36 per cent). The con- 
ductivity of control female mice is 12-5 x 10-* ohm}, 
that of cooled females 7 x 10-* ohm! (decrease, 
44-1 per cent). Putting the mean temperature of 
mice as 20° C., the thermal coefficient of male mice 
is 1-86 per cent/degree, that of female mice is 2-2 per 
cent/degree, which corresponds very well with the 
thermal coefficient of ion activity. Therefore the 
main reason for the decrease in conductivity is prob- 
ably the change of ion activity with temperature. 

Full details of this work will be published in Acta 
Physiol. Hungarica. 

T. SzmAeyr 
K. Benx6 
H. CseRNYANSZKY 
Institute of Pathophysiology, 
and 
Institute of Physics, 
Medical University, 
Debrecen, Hungary. 
Sept. 7. 


Effect of Muscular Activity prior to 
Venepuncture on the Respiration of 
Leucocytes in vitro 


DURING an investigation of the respiration of 
human leucocytes we noticed that moderate exercise 
by the donor prior to venepuncture seemed to be 
associated with a high rate of leucocyte oxygen 
consumption. Determination of the oxygen con- 
sumption of leucocytes (resuspended in a modified 
Krebs No. 2 buffer) was made by the direct method 
in Warburg respirometers at 37°C. Results were 
expressed as moles oxygen consumed per hr. per 107 
leucocytes, so that the effect of any variation in 
total white cell count was eliminated. 

We therefore compared the oxygen consumption 


“of white blood cells taken before and after exercise 


from six normal subjects. All were members of the 
clinical or laboratory staff, aged 18-29 years. The 
subjects were fasting, and had rested on a bed for 
30 min. before the first blood sample was obtained 
by venepuncture. A moderate walking exercise last- 
ing 3-4 min. was then performed. Leucocytes obtained 
by venepuncture 5 min. after the walking exercise 
showed increased oxygen consumption 36-71 per 
cent above the control value before exercise (Table 
1). Estimations of the subjects’ oxygen consumption 
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EFFECT OF EXERCISE ON RESPIRATION OF LEUCOOYTES in vitro 
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Before exercise 


Percentage increase in oxygen 


After exercise consumption 


White blood cell 
surface area oxygen 
consumption* 


Subject’s oxygen 
consumptiont 


White blood cell 


oxygen Subject’s oxygen 
consumption consumption |White blood cells Subject 


ovr 


246 62 
0-202 437 46 22 


298 
0-265 279 71 37 
0-136 390 49 43 


235 


(using a Benedict-Roth apparatus) confirmed that 
exercise had been moderate. Differential white cell 
counts were made before and after exercise: there 
was no significant alteration in the count. 

The possibility that the change in leucocyte oxygen 
consumption was due to venepuncture was con- 
sidered. Blood samples were taken from three normal 
subjects, with a similar time interval bet veen samples 
as before, but without exercise. The change in oxygen 
consumption between first and second samples was 
— 1l, + 5 and — 3 per cent. 

We conclude from these results that: (1) a sub- 
stance may appear in the blood as a result of moderate 
exercise which has the property of stimulating the 
metabolic rate of the leucocytes in vitro; (2) in 
previous work on respiration of leucocytes the effect 
of preceding muscular activity was not taken into 
account, and this may explain some of the discordant 


results reported. 
SHeENAH K. Bisset 


Department of Biochemistry, 
W. D. ALEXANDER 


Clinical Chemotherapeutic Research Unit 
of the Medical Research Council, 


Western Infirmary, 
Glasgow, W.1. 


Effect of Acetylcholine on the Membrane 
Resistance and Threshold of Atrial 
Muscle Fibres 


THERE is substantial indirect evidence that 
acetylcholine increases the conductance of the atrial 
muscle membrane probably by increasing the per- 
meability to K+ and Cl- 1.*, In addition, acetylcholine 
has an effect on the sodium-carrying system*. These 
two actions form the basis of a hypothesis suggested 
by us* for the possible explanation of the excitatory 
and inhibitory actions of acetylcholine on atria 
described by Burn‘. 

It seemed vital to determine what effect acetyl- 
choline had on the membrane resistance and on the 
threshold. We have attempted the following experi- 
mental techniques to examine this problem. (a) One 
microelectrode was used for stimulating and record- 
ing; (b) a double-barrelled microelectrode was used 
and (c) two microelectrodes (stimulating and record- 
ing) were inserted into the same muscle fibre. All 
methods proved extremely exacting. Indeed, Traut- 
wein, Kuffler and Edwards! discarded methods (a) 
and (c) and used a method employing external 
electrodes which demonstrated changes in the mem- 
brane resistance and time constant. They were not 
able to determine changes in the threshold. In the 
present work method (a) was abandoned, method 
(6) is bemg further developed and method (c) was 


* umoles oxygen/hr./10’ leucocytes. 


t ml. oxygen/min. 


found to be entirely successful in only one of twenty 
experiments. 

In view of the implications of the findings, we are 
reporting the results of this single experiment. 

Two microelectrodes were inserted into a single 
muscle fibre of rabbit right atrium driven electrically 
at a rate of 3-6/sec., current being passed through 
one electrode and the resultant membrane potential 
changes recorded through the other. Square pulses 
of depolarizing current applied through the stimulat- 
ing microelectrode between every eighth—-ninth ex- 
ternally applied stimuli produced membrane changes 
of the form shown in Fig. 1. Acetylcholine 10-* 
reduced the amplitude and time constant of rise of 
this potential. 

This is interpreted as being direct evidence of a 
fall in membrane resistance. There was no con- 
comitant change in membrane resting potential or 
maximum rate of depolarization. At the same time 
the threshold was decreased, that is to say, the 
membrane had to be depolarized to a lesser extent 
to initiate an extra response. A slight increase in 
current was required to stimulate. This was due to 
the fact that the decrease in threshold did not 
entirely compensate for the fall in membrane 
resistance. 

The decrease in threshold could be due to a direct 
effect on the sodium-carrying system. Alternatively, 
it is conceivable that if the membrane time constant 
were of the same order or slightly greater than that of 
the inactivation of the sodium-carrying system, then 
@ reduction in time constant of the membrane to 4 
value lower than that of the sodium inactivation 
could result in a decrease in threshold. 

We are endeavouring to confirm these findings 
with the double-barrelled microelectrode technique ; 
but as they further support our recently suggested 
hypothesis* it does seem that in considering the 


20 
mV 


40msec 
| 


Fig. 1. This consists of two superimposed photographs, one 
before and one after the application of 10-* acetylcholine to 
isolated rabbit right atrial muscle. A recording and a stimulating 
electrode are inserted into the same cell. The sin mem- 
brane pee following the application of a current pulse via 
the stimulating electrode is shown between the eighth-ninth 
action potentials. The amplitude of the responses are just sub- 
threshold (the larger is before the acetylcholine was applied). 
It can be seen that the acetylcholine has decreased the time con- 


stant of the membrane and decreased the threshold, the duration 
of the two action potentials being di t the 


ecreased a’ same time. 
(Photograph retouched to correct losses in photography) 


1-82 0-086 | 226 
2-01 0-138 359 
1-86 0-112 199 
1-88 0-155 203 
3 1-92 0-091 272 
1-78 0-096 218 
; 
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effects of acetylcholine on atrial muscle one must 
take into account not only its effects on membrane 
resistance (K+ permeability and rate of repolarization) 
but also the possible direct-indirect effects on 
depolarization mechanisms. 

This research project was supported by the Life 
Insurance Medical Research Fund of Australia and 
New Zealand. 


No. 4613 


Epwarp A. JOHNSON 
P. A. RoBERTSON 


Department of Pharmacology, 
University of Sydney. 
Dec. 24. 

1Trautwein, W., Kuffler, 8. W.,and Edwards, C., J. Gen. Physiol., 40, 

135 (1956). 
* Harris, E. J., and Hutter, O. F., J. Physiol., 188, 58P (1956). 
* Johnson, E. A., and Robertson, P. A., Nature, 180, 1483 (1957). 
‘ Burn, J. H., “Functions of Autonomic Transmitters” (Williams and 

Wilkins Co., Baltimore, 1956). 


Sites of the Physiological Breakdown of 
the Red Blood Corpuscles 


Ir erythrocytes labelled with iron-59 in their 
hemoglobin are transfused from a donor rabbit to a 
sister animal, and, after a lapse of some hours, the 
labelled iron is located in the depot iron fraction, 
in the ferritin and hemosiderin of organs, we 
can conclude that erythrocytes were broken down in 
these organs. 

Since the plasma contains no radioiron, the only 
source of iron-59 present in the depot iron fractions 
is radioiron liberated from the transfused labelled 
red corpuscles. 

This line of thought induced us to replace red 
corpuscles contained in 20 ml. of rabbit blood with 
the corresponding amount of washed red blood 
corpuscles all labelled with iron-59 from a sister 
animal. 

The results of one of our experiments are given in 
Table 1. 


Table 1. DISTRIBUTION OF IRON-59 IN THE DEPOT IRON (FERRITIN + 
H2&MOSIDERIN) OF ORGANS 


Total | Totalradio-| Depotiron 
depot activity of | radioactivity | Percentage 
Organ iron depotiron | per gm. organ | distributed * 
(mgm.) (c./min.) (c./min./gm.) 

Liver 10-9 9,830 154 8-4 
Spleen 0-681 2,340 2,600 2-0 
Red bone 

marrowt 59 86,500 2,470 74-0 
Kidneys 0-850 4,300 314 3-7 
Lungs 0-590 9,250 1,050 79 
Small 

intestine 0-807 4,600 79 4-0 


Total of the depot iron of all organs investigated = 
per cent, 
| The total amount of the red bone marrow was assumed to comprise 
1-1 per cent of the body-weight. 


It is seen that the depot iron-59 content of 1 gm. 
of spleen is higher than that of an equal amount of 
any other organ studied. Considering the total 
organs, however, the red bone marrow contains more 
iron-59 than any other organ investigated. In seven 
other experiments the ratio of the depot iron-59 
content of the red bone marrow and the spleen varied 
between 6 and 50, the corresponding ratio of the red 
bone marrow and liver figures being 0-6-9. 

_ In view of the fact that the spleen of the rabbit 
is very small, its weight being only 1/35 that of 
the red bone marrow, we cannot expect the ratio 
of the amount of erythrocytes broken down in the 
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bone marrow and the spleen to be as high in other 
mammalian species as it is in the rabbit. Our results 
suggest, however, that even in man presumably a 
third or more of the number of erythrocytes terminat- 
ing their physiological life-cycle is broken down in 
the bone marrow. 

Miescher' published results similar to those reported 
here. He transfused red corpuscles labelled with 
chromium-51 into rabbits and found that, after a 
lapse of 25-35 days, about 30-75 per cent of the 
chromium-51 was located in the bone marrow, 23— 
49 per cent in the liver and 6-40 per cent in the 
spleen. The finding of Miescher that the spleen 
accumulates a larger percentage of the chromium-51 
than found by us is possibly due to a large part of the 
chromium-51 leaking out from intact erythrocytes. 
A part of this chromium may accumulate in the 
spleen. We arrived to the same conclusion as 
Miescher concerning the importance of the bone 
marrow for the physiological breakdown of the red 
corpuscles. In this connexion it is of interest to recall 
that Mann et al.* found that the main part of the 
bilirubin is formed in the bone marrow. 

The interest taken by Prof. G. Hevesy in this 
investigation is gratefully acknowledged. 

G. v. EHRENSTEIN 
D. LocKNER 


Institute of Organic Chemistry 
and Biochemistry, 
University of Stockholm. 
Dec. 17. 
1 Miescher, P., Rev, d’Hématol., 11, 248 (1956). 


2? Mann, F. C., Sheard, C., and Bollmann, J. L., Amer. J. Physiol., 
78, 384 (1926). 


Anticholesterol Activity of «-Lipoic Acid 


SrncE «-lipoic acid is known to affect lipid meta- 
bolism, we have investigated the effect of this acid 
on the lipid content of plasma, liver and aorta from 
rabbits which had been fed on a diet containing an 
excess of cholesterol'. Rabbits weighing 2-5-3 kgm. 
were divided into four groups, each containing five 
animals. Group A, the control group, received a 
diet of ordinary commercial rabbit food. Each 
animal in groups B, C and D received this diet, 
supplemented for seven days with 1 gm. daily of 
cholesterol mixed with 9 gm. of shredded carrot. 
Group B received no further treatment. Group C 
received daily intramuscular injections of «-lipoic 
acid (5 mgm./kgm. of the sodium salt in saline). 
Group D received the same treatment as C, except 
that the injections were not started until the day 
after the high cholesterol diet had been stopped. 
After fifteen days from the start of the experiment, 
the animals were killed by bleeding, and samples of 
blood, liver and aorta were taken aseptically and 
weighed. Total lipids, phospholipids and neutral 
lipids were determined by the method of Bloor’, and 
cholesterol by the method of Schoenheimer and 
Sperry. 

The results (Table 1) show that the high cholesterol 
diet alone (group B) caused a clear-cut increase in 
plasma total lipids and cholesterol, and a less marked 
increase in plasma phospholipids and neutral lipids. 
The liver lipids showed a similar behaviour, but here 
the increase was larger for cholesterol and neutral 
lipids than for phospholipids. The aorta cholesterol 
was also increased, but phospholipids and total 
lipids were not much changed. 


| 

| 

| 
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Table 1. Lipp CONTENT FROM TISSUES FROM RABBITS FED ON am enatAt Diet (Group A), ON A HIGH CHOLESTEROL Digt (GROUP B) AND ON 4 
LESTEROL DIET AND TED WITH a-LIPOIO ACID (Groups C anp D) 
Values are given in aon. /100 1 gm. or ml., as means + standard error 


Hieu On0) 
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Group Tissue Phospholipids Neutral lipids Total cholesterol Total lipids 
A Liver 3-79 + 0-51 0-33 + 0-06 0-19 + 0-03 4-67 + 0°41 | 
Plasma 0-16 + 0°01 0-138 + 0-01 0-11 + 0-02 0-46 + 0°04 | 

Aorta 1-03 + 0-09 11°31 + 1-16 0-19 + 0-02 12°68 + 1-36 

B Liver 3-04 + 0-56 1-24 + 0-08 2-24 + 0°31 8-72 + 0-04 

Plasma 0-567 + 0°06 0-49 + 0-06 1°33 + 0-14 2°98 + 0-32 

Aorta 1-09 + 0°13 9°71 + 1-07 1°87 + 0°22 13-18 + 1-68 

Cc Liver 3-87 + 0°49 0°37 + 0°06 0-39 + 0-05 5-48 + 0°67 

lasma 0-24 + 0-02 0-15 + 0-01 0-26 + 0-03 0°89 + 0-11 

Aorta 0-98 + 0-08 9-46 + 0°89 1-24 + 0°17 12-46 + 1°38 

D Liver 3-41 + 0-58 0-46 + 0-04 0-62 + 0:13 6-19 + 0°72 

Plasma 0°37 + 0°04 0-31 + 0-03 0-72 + 0-08 1°80 +- 0-21 

Aorta 0-95 + 0-12 10-92 + 1°27 1-64 + 0°16 12-59 + 1-34 


Treatment with a-lipoic acid from the beginning 
of feeding with the high cholesterol diet (group C) 
limited the increases in the lipids of the plasma, liver 
and aorta to a much smaller extent. When the treat- 
ment with «-lipoic acid was started at the end of the 
high cholesterol feeding (group D) it produced a 
similar though somewhat smaller effect. Even so, 
the plasma cholesterol values were only about half 
those of animals which had received cholesterol but 
no «-lipoic acid. 


L.. ANGELUCOI 
E. 


Research Department, 
National Biochemical Institute, 
Rome. 
Duff, G. G., G. F., Amer. Med. Assoe. Arch, Pathol., 


47, 329 (1954 
Bloor, w. of the Fatty Acids” (Reinhold, New 


* Schoenheimer, R.,and Sperry, W. M., J. Biol. Chem., 106, 745 (1934). 


Effect of Testosterone Propionate upon 
the Incorporation of Labelled Glycine into 
Homogenates of Mouse Kidney 


Ir was shown recently’ that the rate of incorpora- 
tion of glycine-1-“C into kidney slice protein of 
AjJax mice treated with testosterone propionate 
was significantly higher than into slices from un- 
treated animals. The maximum increase (35-80 per 
cent) appeared 48 hr. after beginning daily injections 
of 1 mgm. testosterone propionate, after which the 
difference between the treated and control series 
gradually disappeared. A study of some of the char- 
acteristics of this response revealed that the difference 
in incorg zation-rates was greatest at low glycine 
concentrations, and diminished when the glycine 
concentration of the incubation medium was raised 
to 4-8 mM. It was postulated that under these 
conditions the effect of this steroid was to facilitate 
the imtracellular accumulation of glycine from a 
relatively glycine-deficient environment. 

As a test of the above hypothesis, experiments were 
conducted to compare the effects of testosterone 
propionate upon incorporation of glycine by slices 
and homogenates of mouse kidney. Female A/Jax 
mice (from Jackson Memorial Laboratories, Bar 
Harbor, Maine) were given two injections of testo- 
sterone propionate (0-1 ml. of a solution contain- 
ing 10 mgm./ml. in sesame oil) 24 hr. apart, and 
killed 24 hr. after the second injection. The kidneys 
were removed and weighed; one was sliced and 


the slices incubated for 2 hr. in Krebs-Ringer 
phosphate containing isotopic glycine. The other 
kidney of a pair was homogenized in nine times 
its weight of the same medium previously cooled 
to 0°, and the homogenate incubated for 30 min. 
The bath temperature was 38-4°. After incubation, 
the slices were removed, blotted and processed as 
described previously?. The reaction in the flasks 
containing homogenate was terminated by the 
addition of 2/3 volumes of 25 per cent (w/v) tri- 
chloracetic acid. The precipitate was redissolved in 
dilute alkali and reprecipitated four more times with 
5 per cent trichloracetic acid. Before the last pre- 
cipitation, 10 mgm. non-radioactive glycine was 
added to ensure removal of adsorbed glycine. The 
protein precipitated by trichloracetic acid was washed 
successively in water, acetone, a mixture of chloro- 
form, ethyl ether and ethanol (1:1: 2), and benzene, 
and finally plated for counting from benzene. Each 
sample was counted long enough to limit the counting 
error to @ maximum of 5 per cent. 


Table 1. EFFECTS OF TESTOSTERONE PROPIONATE UPON INCOR- 
PORATION INTO KIDNEY SLICES AND HOMOGENATES* 
] 
No. | Kidney weight Incorporation-ratet 
of | percentage of 
mice | body-weight Slices Homogenates 
Untreated | 18 1-23 1-22+0-035 | 0:087+0-006 
Treated 17 1-33 1-65+0-042 | 0:138+0-006 
Increase 
(per cent) 8 36 57 


* The medium used for these experiments contained 1:19 mM 
glycine, specific activity 0-17 mc./mM. 

+ Micromoles of glycine carbon incorporated per gm. protein per hr. 
Average + standard error. 


Results obtained in two experiments, in which a 
total of 35 animals was used, are summarized in 
Table 1. It is clear that although incorporation into 
mouse kidney homogenate is less than one-tenth as 
rapid as incorporation into slices, the two processes 
are stimulated to approximately the same degree by 
administration of androgen. That the effect of testo- 
sterone propionate is specific for incorporation into 
kidney protein is indicated by the results in Table 2, 
wherein it may be observed that incorporation by 
mouse liver homogenate is unaffected by testosterone 
propionate. 

As noted above, earlier experiments with kidney 
slices showed that the effect of testosterone propionate 
upon incorporation decreased with increasing glycine 
concentration. Thus, in one series of experiments, the 
average increases in incorporation-rates for treated 
animals were approximately 47 per cent and 13 per 
cent for concentration ranges of 0-:125-1-0 mM and 


‘ 
CF 
| 
4 
| 
| 
ny 
i 


March 29, 1958 


EFFECTS OF TESTOSTERONE PROPIONATE UPON INCORPORA- 
TION INTO KIDNEY AND LIVER HOMOGENATES* 
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Table 2. 


Incorporation ratet 
Kidney 


Untreated 10 0-036 +0 -003 
10 0-068 0-005 


No. of 
mice Liver 


0-020 +0 -002 


Trea’ 
Increase (per cent) 


* Kidneys and liver from each group of animals were pooled in 
three lots and homogenized; two to three samples of each pool were 
0-5 hr. at 38-4°. Glycine 1-07 mM, 0-2 
HC. 

. t  Mienareiee of glycine carbon incorporated per gm. protein per hr. 

ve. + 


Table 3. RESPONSE OF MOUSE KIDNEY HOMOGENATES TO TRSTO- 
STERONE PROPIONATE AT VARIOUS GLYCINE CONCENTRATIONS 


Incorporation rate* 
Untreated Treated 
041 +0-004 (8) 
O77 40 011 (5 
138 006 
192 +0 -020 
+232 +0-025 


Glycine con- 
centration Increase 
/ml 


(per cent) 


0 
0 
0: 
0: 
0 


rated per gm. protein 


* Micromoles of glycine carbon inco! 
ndicate the number of 


Ave. + 8.E. Numbersin parentheses 
used for each concentration. 


4:0-8-0 mM, respectively. In contrast, the effect of 
testosterone propionate upon incorporation in homo- 
genates is not significantly affected by changes in 
glycine concentration within these limite (Table 3). 

Our results do not support the hypothesis that 
stimulation of glycine incorporation by androgen is 
mediated through an effect upon a concentrative 
process operating at the level of the cell membrane, 
since such an effect should be inoperative in cell- 
free systems. An analogous process, functioning at 
the subcellular particulate level, is not excluded, 
however. In view of the considerable difference 
between incorporation-rates found for slices and 
homogenates, as well as the difference in the effect 
of substrate concentration upon the response to 
testosterone propionate, there remains the possibility 
that another androgen-sensitive, concentration-de- 
pendent component of the incorporation process 
disappears upon homogenization. Further experi- 
mentation, involving studies of the effects of testo- 
sterone propionate upon intracellular amino-acid 
levels, may provide an answer to this problem. 

Other anabolic steroids, including testosterone, 
androsterone, methyl testosterone and methylandro- 
stenediol, also increase the rate of incorporation into 
mouse kidney homogenates. Hydrocortisone, on 
the other hand, was distinctly inhibitory, while 
deoxycorticosterone was devoid of appreciable 
effect. 

This research was assisted by a research grant 
(A-1891) from the National Institute of Arthritis 
and Metabolic Diseases, United States Public Health 
Service, Bethesda, Maryland. 


Epwarp H. 
Epwarp H. CoHENn 


Arthritis Research Laboratory, 
Boston Dispensary, and 
Department of Biochemistry, 
Tufts University Medical School, 
Boston, Mass. 


1 Frieden, EB. H., Laby, M. R., Bates, F., and Layman, N. W., Endo- 
crinal., 60, 290 (1957). : 
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Ribonuclease Activity and Ribonucleic 
Acid Content of Homologous Human 
Normal and Cancer Cells 


A RELATIONSHIP between. the level of ribonuclease 
activity and ribonucleic acid content has recently 
been found to exist in the human placenta’ and in 
hyperplastic bone marrow of the mouse*; such a 
relationship has also been shown to exist in different 
normal organs of the mouse*, as well as different 
epitheliomas in mice or rats‘. On the other hand, 
results obtained with solid‘ and ascites tumours® 
suggest that cancerous epithelium might have less 
ribonuclease activity than a normal one. We have 
undertaken a study of the properties of the human 
uterine cervix, from which homologous normal and 
cancerous tissues can easily be obtained. 

In the present work, superficial biopsies of the 
uterine cervix epithelium were removed from human 
uteri presenting a stage I or II carcinoma. In each 
case, @ biopsy was also taken from nearby normal 
tissues of the same cervix. Each sample was homo- 
genized in distilled water. An aliquot was treated 
with 0-15 N sulphuric acid for 1 hr., and used for 
the estimation of ribonuclease activity. Another 
sampie was used for the determination of nucleic 
acids and protein content by the methods already 
described’. 

The results obtained with these samples, together 
with samples taken from non-cancerous patients, are 
shown in Fig. 1. It can be seen that there is a sig- 
nificant correlation between ribonuclease activity and 
ribenucleic acid content (per unit of protein) for 
normal and cancerous tissues. The correlation is, 
however, different in the two cases ; for the same ribo- 
nucleic acid/protein ratio in both cases, theribonuclease 
activity/protein ratio is lower in cancer cells. It can 
also be seen that, as a rule, the tumour cells contain 
more ribonucleic acid per unit of protein than the 
normal cells; they show less ribonuclease activity 
than the homologous normal control cells. These 
results, although they are difficult to evaluate owing 
to the heterogeneity of the material used, suggest 
that ribonuclease probably plays an important part 
in cellular ribonucleic acid metabolism. 

In respect of cancer cells, it should be noted that 
exogenous ribonuclease produces a marked inhibition 
of the growth of spontaneous mammary carcinoma 
in C+ mice* and of certain experimental tumours*.’, 
while it has no effect on the normal tissues of the 
host. There may be a correlation between these 


Ribonuclease/unit of protein 
a 


0*025 0°050 0°075 

Ribonucleic acid/unit of protein 

pg 1. Relations between ribonuclease activity (measured at 
“6) and ribonucleic acid content of homologous normal and 

cnensous epithelium in the human uterine cervix. Upper curve, 

normal epithelium; lower curve, cancerous epithelium. a 

signs, normal tissues ; white signs, cancerous homologous tissu 
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findings and the fact that activity of ribonuclease is 
lower in neoplastic than in normal tissues. 

Since the action of exogenous ribonuclease on 
ascites tumour cells in vivo and in vitro® begins with 
a stimulation of ribonucleic acid synthesis and an 
increase in pyrimidine metabolism, endogenous ribo- 
nuclease activity might be related to a selective 
orientation of the metabolism of ribonucleic acid ; 
if so, the decrease of ribonuclease activity observed 
in the cancerous uterine cervix might correspond to 
different ribonucleic acid metabolisms in normal and 
in cancer cells. 

L. Lzpoux 
8S. BRANDLI 


Laboratoire de Morphologie animale, 
Université Libre de Bruxelles. 
J. C. De PAEPE 


Clinique C. De Paepe, 
Bruxelles. 
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Retention of Sodium-22 in Rat Bone 


THREE groups of male rats, of about 50, 150 and 
300 gm. body-weight respectively, were placed on a low 
sodium diet, and 5 uc. sodium-22 chloride per kgm. 
body-weight injected intraperitoneally on day 1. On 
days 3 and 5 a further injection of 2 uc. per kgm. was 
given, and on day 7 all were replaced on the stock diet 
(0-5 per cent sodium). Six female rats each weighing 
250 gm. were mated on day 1, and the diet and 
sodium-22 administered as above ; three were replaced 
on the stock diet on day 14 and the others maintained 
on the low sodium intake until term. Approximately 
each 10 days, commencing on day 11, one male from 
each group was bled from the tail to obtain a plasma 
sample ; humeri and femora were then removed and 
scraped as clean as possible and weighed. The four 
bones from each animal were placed in 0-05 M silver 
nitrate in 5 N nitric acid, and after standing in the 
cold for some deys the mixture was heated at 100° C. 
to effect complete solution of organic matter. This 
method was designed to avoid formation of volatile 
organic compounds containing chlorine?.’. 

Total sodium was measured by EEL flame photo- 
meter, sodium-22 was counted with a scintillation 
counter, and chloride was measured by Volhard’s 
method*. The sodium in the extracellular fluid of 
the bone was then calculated from plasma sodium 
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and chloride and bone chloride, and its radioactivity 
from the plasma radioactivity. These values were 
subtracted from the total sodium and radioactivity 
found in the bones to obtain an estimate of the true 
bone sodium and radioactivity. From tables‘ 
estimates were obtained of the total bone-weight of 
the rats at the various times, and from these and the 
radioactivity measurements estimates have been 
made of the percentage retention of sodium-22 in 
the total skeleton (see Table 1). While on the low 
sodium diet, the rats gained weight less rapidly than 
the tables suggested, so that the estimates of total 
bone activity may be slightly too high, especially for 
the first two times. In some large rats the bones of 
which were analysed 24 hr. after injection about 
10 per cent of the administered dose was initially 
deposited in the skeleton. 

Only two females of each group delivered litters, 
and the young were allowed to grow to about 100 gm. 
body-weight. Then the blood and bones of six young 
from each group were treated as above, pooling all 
the samples in each of the two groups. When the 
mothers had been exposed to the sodium-22 and 
low sodium diet during only the first two weeks of 
pregnancy, the mean retention of the isotope in the 
four bones of each offspring two months later was 
10-5 uc. (P < 0-01); this corresponds to approxi- 
mately 0-005 per cent of the dose administered to the 
mother per foetus. When the mothers had been kept 
on the low sodium diet throughout pregnancy, the 
mean retention of sodium-22 in the four bones of the 
offspring was 3 x 10-° uc. (P < 0-001), or approxi- 
mately 0-015 per cent of the dose per foetus. There 
was no demonstrable sodium-22 in the plasma of any 
of these offspring at death. 

It is impossible to draw any detailed conclusions 
from these preliminary figures, but some sodium-22 
was laid down relatively permanently in the growing 
bones of the rats—more in the younger animals the 
growth-rate of which was higher. This would appear 
to be about 0-5-1 per cent of the administered dose, 
or of the order of 5-10 per cent of the fraction orig- 
inally laid down in the bone at the end of 24 hr. The 
specific activity of the plasma declined far more 
rapidly as expected, with a half-period of about 
three days in the large rats and one and a half days 
in the small ones. Whether the whole of the isotope 
would ultimately have been lost, as suggested by 
accumulation experiments®, cannot be decided from 
the above 

How relevant these findings with rats (the bones 
of which were still growing during the entire experi- 
mental period) are to adult humans is not known, but 
certainly the growing bone of the child may be 
expected to behave in a similar manner. 

The above work was performed during the tenure 
of a Nuffield Foundation Dominion Travelling 
Fellowship at the Department of Chemical Pathology, 
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Lesions in the Hypertensive Rat Kidney 
produced by Hydralazine 


Tue use of hydralazine (1-hydrazinophthalazine) 
for the control of human hypertension was followed 
by the recognition of serious and undesirable side- 
effects. The similarity of some of these effects to 
disseminated lupus erythematosus led to the inves- 
tigation of the influence on the normal dog of toxic 
doses of this drug?*. These experiments failed to 
provide satisfactory evidence for the production in 
the dog of an experimental model of disseminated 
lupus erythematosus. 

To reproduce more closely the conditions under 
which the desired changes are found clinically, 
increasingly large amounts of hydralazine have been 
given by single daily intramuscular injection to rats 
previously subjected to a regime shown to cause 
systemic hypertension. The regime comprised left 
nephrectomy, the subcutaneous implantation of 
100 mgm. of slowly absorbed deoxycortone acetate, 
and the substitution for drinking water of 1 per cent 
sodium chloride. The development of hypertension 
was suppressed by the hydralazine injections, each 
injection being followed by an abrupt fall in blood 
pressure succeeded by a linear rise continuing 
throughout the following 24 hr. 

In these circumstances the intact kidneys of the 
treated animals were found to contain a surprisingly 
large number of focal glomerular lesions. The lesions 
were usually confined to one segment of the glomerular 
tuft, and varied from focal necrosis, with aneurysmal 
capillary dilatation, to segmental replacement fibro- 
sis; they were not accompanied by arterial or 
arteriolar changes. 

In control animals subjected to the same hyper- 
tensive regime and injected daily with an inert fluid 
the tubular effects of deoxycortone were recognized 
but were accompanied only by glomerular enlarge- 
ment and seldom by the characteristic glomerular 
lesion seen when larger amounts of deoxycortone are 
more rapidly absorbed. Similar deoxycortone effects 
were also present in the hydralazine-treated animals. 

Hydralazine may therefore influence the integrity 
of the rat glomerulus under certain carefully defined 
conditions. The effect is indirect, and is observed 
neither in the normal animal nor in the animal from 
which one kidney has been removed but which has 
received no deoxycortone. The glomerular damage 
clearly cannot be satisfactorily explained in terms of 
sustained hypertension, nor is it likely to be a result of 
the gradual rise in blood pressure which is the sequel 


NATURE 915 


of the acute hypotension following each daily injection 
of hydralazine. It is, however, possible that the 
damage may be directly related to the daily hypoten- 
sive episode. 

The production of these lesions in the rat glomerulus 
is considered to be of importance, partly because their 
recognition provides the first satisfactory evidence of 
a damaging effect of hydralazine upon the kidney in 
experimental hypertension, and partly because of the 
suggestion that episodic hypotension may be the 
immediate causative agent. In addition, the experi- 
ment provides some evidence for the suggestion that 
glomerular lesions due to deoxycortone can be dis- 
tinguished from those due to variations in blood 
pressure, and thus that the glomerular effects of 
deoxycortone are not necessarily due to hyper- 
tension. 

D. L. GARDNER 


Department of Pathology, 
University of Edinburgh, 
Teviot Place, 
Edinburgh. 
1Comens, P., J. Lab. Clin. Med., 47, 444 (1956). 
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Determination of Transaminase Activity 
of Serum Protein Fractions separated by 
Paper Electrophoresis 


TuE electrophoretic mobility of glutamic—oxalacetic 
acid transaminase in blood serum has been found to 
be between those for a,- and §-globulins'. In our 
experiments* the glutamic—oxalacetic acid trans- 
aminase was associated mainly with «,-globulins. This 
communication deals with this transaminase and 
glutamic—pyruvic acid transaminase and their rela- 
tions to serum protein fractions. 

Blood sera of six patients with characteristic 
activities of both enzymes were studied. 0-2-ml. 
samples of sera were electrophoretically separated on 
Whatman No. 1 filter paper strip (14 cm. x 35 cm.) 
in 5hr. Barbital buffer of pH 8-6, ionic strength 0-1, 
was used with a voltage of 350 V. and a current of 
0-5-0-8 m.amp. percm. The marginal sections (3 cm.) 
were stained for proteins with bromthymol blue. 
The middle section of paper was cut into correspond- 
ing protein fractions and tested for their trans- 
aminase activity. The method for simultaneous 
determination of glutamic—oxalacetic acid and glut- 
amic—pyruvic acid transaminases with an incubation 
mixture containing glutamate, oxalacetate and 
pyruvate was used. The action of enzymes was 
followed by determining the formation of L-aspartic 
acid and t-alanine, which have been estimated by 
the ninhydrin method after electrophoretic separation 
from aliquots of the incubation mixture*. In other 
experiments the middle section was, first of all, cut 
longitudinally into two identical parts and these 
were afterwards divided into strips containing the 
single protein fractions. One part of these strips 
was incubated with «-ketoglutaric and L-aspartic acid 
(both kindly supplied by the California Foundation for 
Biochemical Research, Los Angeles) and the other 
one with «a-ketoglutaric acid and Lt-alanine. The 
activities of the glutamic—oxalacetic acid and glut- 
amic—pyruvic acid transaminases in single protein 
fractions were assayed by hydrazone methods‘. 

The distribution of transaminases on blood serum 
protein fractions is presented in Table 1. 
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Diagnosis 
Globulins’ 


Qint tic acid transami 


Glutamic—pyruvic acid transaminase 
ah with serum protein 
a a. 


iim of total 


Infectious hepatitis (2 cases) 
Obstructive jaundice (metastatic 2 7 82 

earcinoma) 
Acute myocardial infarction (3 cases) 7 12 75 


2 7 7 81 8 1 3 
5 1 18 43 23 8 8 


Range of values | (0-8) | (4-17) | (67-89) 


(0-10) | (0-10) | (5-12) | (41-90) | (2-36) | (0-21) | (0-19) 


The results show that in the pathological sera used 
the activity of glutamic—oxalacetic acid transaminase 
is mainly bound with a,-globulins, and that of glut- 
amic-pyruvic acid transaminase with §-globulins. 
Mrrostav 


Department of Medical Chemistry, 

Masaryk University, 

Brno. 
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Relationship between Porphyrin and 
Isoniazid Resistance of Mycobacterium 
avium 


Ir has been reported that a decrease in catalase 
activity is observed when tubercle bacilli acquire 
isoniazid resistance’, and later it was demonstrated 
that hemin is required for growth by some of these 
resistant strains*. We have found that the amount 
of a red fluorescent substance in sensitive strains of 
M. aviwm (Jaché, Takeo and 607) is smaller in strains 
resistant to isoniazid: while the sensitive organism 
contained 5-5 mgm. red compound/kgm. bacteria, 
those which were resistant to 250y isoniazid con- 
tained only 2-1 mgm. compound/kgm. bacteria. The 
sensitive and resistant strains discussed in this com- 
munication were cultured in a glycerin—bouillon 
medium containing no isoniazid. 

The red fluorescent substance was extracted with 
acetone from the organism. The acetone extract 
was concentrated in vacuo and the concentrate was 
diluted with two volumes of water, then extracted 
with ether. The ether extract was evaporated in 
vacuo and the residue was purified by the conventional 
methods for porphyrin extraction. The red material 
thus obteined had absorption maxima at 624, 597, 
568, 529, 495 my (in ether solution); relative in- 
tensities 495 > 529 > 568 > 624 > 597. The paper 
chromatographic analysis of this compound gave 
evidence that the compound was coproporphyrin III 
ester, a 4-carboxyporphyrin ester*-*. The hydro- 
chloric acid number of the hydrolysis product was 
0-09. 

Todd* has isolated coproporphyrin III tetramethyl 
ester from M. karlinski and also reported the presence 
of the same porphyrin in M. stercoris and M. smegmatis. 
The present porphyrin was shown to be identical 
with that of M. smegmatis by paper chromatography. 
On account of the low yield we could not obtain the 
red substance in a crystalline state, but the above 
evidence indicates that the substance is copro- 
porphyrin IT tetramethyl ester. 

We have added the free coproporphyrin obtained 
by the method described above to the medium of the 


isoniazid-resistant M. aviwm (250y resistant Jaché 
strain) and measured the catalase activity by the 
method of Euler and Josephson’. The value thus 
obtained was 1-236; on the other hand, the value 
for the resistant bacterium cultivated without copro- 
porphyrin was 0-115. Thus the value was more than 
ten times greater in the presence of the porphyrin 
but no difference in the degree of resistance resulted. 
This evidence suggests that there is no decisive rela- 
tion between isoniazid resistance and the lack of 
catalase activity of the bacteria. 

We are greatly indebted to Profs. Y. Hirata, K. 
Hotta and T. Mori for valuable advice. We are also 
grateful to T. Shoda for invaluable assistance and 
to Prof. Y. Yamamura, who kindly measured the 


catalase activity. 
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Katsunuma 
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The Latent Period after Infection with 
Tobacco Mosaic Virus and Virus Nucleic 
Acid 


THE process of infection by plant viruses is not 
so well known as that for animal viruses and bacterio- 
phages. The main reasons are that tissue cultures 
are not yet available in which all cells can be uni- 
formly infected and that the methods for determina- 
tion of the activity are not sensitive enough. Experi- 
ments of this kind have been carried out with total 
plants or pieces of leaves. Siegel et al./ studied the 
early events of infection with tobacco mosaic virus 
by an indirect method, measuring the ultra-violet 
sensitivity of infective centres in Nicotiana glutinosa. 
An increase in ultra-violet resistance occurred 5 hr. 
after infection at 20°C. This time can be considered 
as the lag phase. Other results to demonstrate the 
increase of virus concentration directly are obscured 
by the fact that the adsorbed virus which has not 
penetrated and therefore does not participate in the 
infection is not removed from the surface of the 
leaves? ; further, the methods of determination were 
not sensitive enough*. 
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For the detection of small amounts of viruses the 
bioassay is by far the best method. Using the local 
lesion test on Nicotiana glutinosa we found that a 
minimal concentration of 10-!*-10-%* gm. tobacco 
mosaic virus/ml. was detectable. 25 leaves powdered 
with ‘Carborundum’ were used for each dilution. It 
seemed probable that the minimal infective dose is 
smaller in plants reacting with systemic symptoms. 
Young plants of Nicotiana tabacum (Samsun) were 
inoculated with tobacco mosaic virus solutions, again 
adding ‘Carborundum’. The effect was variable, but 
using @ considerable number of plants, we found a 
50 per cent infection with a dilution of 10- gm. 
tobacco mosaic virus/ml. We applied 5 ml. per plant 
and this dose is equal to 10 virus particles (Table 1). 
This test is rather laborious and several precautions 
were necessary to avoid misleading results. The test 
may only be used for qualitative purposes. 
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Table 1. INFECTIVITY OF DILUTIONS OF TOBACCO MOSAIC VIRUS ON 
N. tabacum. CONTROLS WERE INOCULATED WITH PHOSPHATE BUFFER 


| Tobacco mosaic virus | Infeeted plants | Percentage infected 
conc. (gm./ml.) Total number 

10-* 22/25 88 
4/25 16 
H 29/40 72 
| 10-** | 51/60 85 
37/75 54 
10778 0/10 0 
| 10-** 0/10 0 
| Control 0/63 0 


By these methods of bioassay and other methods 
we have investigated the process of infection in young 
plants of Nicotiana tabacum (Samsun). We inoculated 
three leaves of each plant with 10-* gm. tobacco 
mosaic virus/ml. in 0-1 M phosphate buffer, pH 7-2. 
The leaves were previously dusted with ‘Carbor- 
undum’. In order to remove the adsorbed virus 
particles, the leaves were rinsed with water and then 
with diluted tobacco mosaic virus antiserum. The 
infected plants were maintained in a thermostat at 
23°C. and had constant illumination. After certain 
intervals the primarily infected leaves of groups of 
five plants were harvested. The homogenates of these 
samples were tested on Nicotiana glutinosa, as 
described above. By means of a reference curve, the 
amount of virus per gm. leaves was calculated from 
the number of local lesions. 

A typical experiment which is easily reproducible 
is shown in Fig. 1. After the latent period, multi- 
plication is rapid, but it slows down when a concen- 
tration of about 10-? gm. virus/ml. is reached in the 
tissue. For determining the latent period the curve 
must be extrapolated to the time when the first 
complete virus particle appears in the leaf. This 
corresponds to a concentration of 7 x 10-17 gm. 
tobacco mosaic virus/gm. leaf. The extrapolation 
led to a latent period of about 30 hr. Even with the 
very sensitive test in Nicotiana tabacum, we never 
found an infective virus particle before the end of 
the latent period. In the first 30 hr. the virus con- 
centration is probably less than 10-"* gm./ml. This 
indicates that there is a true latent period after 
infection. The latent period in Nicotiana 
seems to be much longer than that in Nicotiana 
glutinosa as found by the ultra-violet method?. 

Gierer and Schramm‘ showed that the ribonucleic 
acid isolated from tobacco mosaic virus by phenol 
extraction is infectious. Therefore it is probable that, 
in the cell, the external virus protein shell has to 
be removed before multiplication can start. If this 
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20 #40 60 80 100 120 
Hr. after infection 
. 1. Inerease of virus concentration after infection with 
tol mosaic virus (x—x—xX) and virus ribonucleic acid 
(@—@—@) in Nicotiana tabacum 

removal is a slow process, the latent period should be 
reduced after infection with the isolated virus ribo- 
nucleic acid. We infected tobacco plants with 
ribonucleic acid solutions of the same infectivity as 
in the previous experiments with tobacco mosaic 
virus. Sometimes the ribonucleic acid and tobacco 
mosaic virus experiments were run parallel in the 
same thermostat. From Fig. 1 it can be seen that the 
increase of the activity of the virus occurs 10-12 hr. 
earlier than after infection with the virus. This 
is evidence that the release of ribonucleic acid from 
the virus takes several hours. However, it is not clear 
why the ribonucleic acid itself has such a long latent 
period. The events in this remaining latent period 
require further study. It should be mentioned that, 
by extraction of the virus particles from the leaves, 
the virus ribonucleic acid and other precursors can 
be destroyed by enzymes. Our experiments confirm 
the results of Siegel e¢ al.1, who also observed a 
reduction of the lag phase in infection with ribo- 
nuvleic acid. 
G. ScuramMM 
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Lysis of Fungal Mycelia by Bacterial 
Enzymes 

Many investigations have been published! on lysis 
of bacterial cells by microbial enzymes, but there 
seems to be few references to the lysis of fungal 
mycelia by microbial enzymes. A bacterial strain 
which caused visible lysis of Aspergillus oryzae 
mycelia has been isolated from soil. This strain 
belongs to the Bacillus circulans species ; it is Gram- 
negative, with spore-forming rods (spore: oval, 
terminal to subterminal), motile with peritrichous 
flagella, it reduces nitrate, is negative to acetyl- 
methylcarbinol, and produces acid from glucose with- 
out evolving gas. 

When this strain was inoculated into a flask culture 
of A. oryzae (in Czapek—-Dox medium), which had 
been. previously shaken for 24 hr. at 30°C., almost 
all the mould mycelia disappeared after 80 hr. 
shaking at 30°C. The culture fluid was centrifuged 
at 7,000g for 30 min. to remove bacterial cells grown 
in the mixed culture, and a pale brownish supernatant 
was obtained. 
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Fig. 1. lytic action of the enzyme on living mycelial cells. 
1 gm. of the living mycelial cells was suspended in 20 ml. of the 
lytic enzyme solution, and the mixture was incubated at 37° C 
@—e@, Amino-acid; ©O—O, saccharide; @---@ amino-acid 
O---O, saccharide content) 


(cont rol); 


The supernatant was brought to 0-7 saturation 
with ammonium sulphate and stored in an ice-box 
overnight. The precipitate was collected by centri- 
fugation and dissolved in M/50 tris-buffer (pH 6-8). 
The solution was dialysed against the same buffer 
for 48 hr. at 4°C. 1 gm. (wet weight) of living 
mycelial cells of A. oryzae was suspended in 20 ml. of 
this enzyme solution and incubated at 37°C. About 
5-ml. portions of this mixture were sampled at 1-hr. 
intervals, and the hexose and amino-acid liberated 
were determined by the anthron method’ and by 
Stein and Moore’s method* respectively. As control, 
the boiled (100°C., 5 min.) enzyme solution and 
living mould cells were used. Fig. 1 shows the 
experimental results. 

The cell walls of the mycelia were then used as 
the substrate, instead of living mycelia. The cell 
walls were prepared as follow : mycelia were disrupted 
by use of a Waring blendor, and disrupted mycelia 
were then treated with a crystalline bacterial protease 
(100 ugm./ml.). This mixture was filtered and the 
residual cell material (cell walls) was washed with 
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Fig. 2. la action of the enzyme on the cell walls of A. 
25 mgm. of the cell walls was suspended in 10 ml. Ay ic 
enzyme solution, and the mixture was incubated at 87° C. 
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re 3. (a) Rough layer of the cell-wall surface before treatment 

h the lytic enzyme; and the fibrous structure appeared on the 

inner side of the cell wall, Hf Xx 20,000). (6) After treatment with the 

lytic enzyme for 3 hr. rough layer of the cell wall has dis- 

appeared, and the snharr layer is observed ; the fibrous structure 
is degraied. (x 20 ,000) 


water. The cell walls thus obtained were dried 
in vacuo over calcium chloride. 

The course of degradation of the cell-wall material 
by the crude enzyme preparation from B. circulans 
is shown in Fig. 2, from which it seems that this 
enzyme acts on the cell walls directly. When treated 
with this enzyme, the rough surface layer seen before 
treatment disappeared, and a granular layer not 
visible before treatment appeared in the electron 
microscope (see Fig. 3). 

This enzyme did not liberate either hexosamine 
or amino-acid (as detected by paper chromato- 
graphy), but liberated a saccharide which was pre- 
cipitated with 50 per cent alcohol. Paper chromato- 
graphic methods were used in attempting to identify 
the saccharide, but the spot remained at the origin. 
Hence it seems that the saccharide is a polymer 
of hexoses. The polysaccharide was then hydrolysed 
with 75 per cent sulphuric acid and neutralized with 
barium carbonate and chromatographed with pyri- 
dine/ethyl acetate/water (1:2:1). Glucose and 
galactose were identified in the acid hydrolysate. 

It was further confirmed that this enzyme acts on 
the living mycelial cells of A. aojae KS., Pen. purpuro- 
genum var., and Mucor M-5 but not on Rhizopus 
R-1-8. 

We thank Prof. K. Sakaguchi, Dr. M. Amaha and 
Dr. M. Nomura (University of Tokyo) for their 
encouragement and guidance. 
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Enhancement of Mouse-virulence of 
Group A Streptococci by Bactericidal 
Resorcinols 


ir seems to be generally agreed that agents capable 
of enhancing the virulence of bacteria, particularly 
mucins, do so by interfering with the defences of the 
host}-*. Recently, it was shown‘ that broth or pep- 
tone injected intraperitoneally into W-Swiss mice 
even 1 hr. after a non-lethal saline suspension of 
group A streptococci converts the non-lethal dose 
into an LD100, the time-lag pointing again to an 
action on the host. The present communication brings 
further evidence in this respect; it also shows that 
substances bactericidal in vitro can act as virulence- 
enhancing agents in vivo. 

The resorcinols were the 4-n substituted alkyl 
derivatives, ethyl, propyl, butyl, amyl and hexyl 
resorcinol’, The intraperitoneal injection of 0-5 ml. 
of a 0-1 per cent saline solution of these compounds 
is without marked effect on mice. 

Two strains of group A streptococci were used, 
one type 12, the other type 22; the LD100 was 
0-5 ml. of a 10-* saline dilution of culture, the culture 
itself containing about 2 x 10’ viable cells per ml. 
The organisms were grown in broth consisting of 
2 per cent ‘Oxoid’ peptone, 0-8 per cent ‘Oxoid Lab. 
Lemco’ broth powder, 0-2 per cent glucose and 0-2 per 
cent sodium bicarbonate made up in distilled water, 
sterilized by Seitz filtration and tubed in 4-ml. lots 
in } oz. screw-capped Bijou bottles. 

Two types of experiment were carried out. First, 
18-hr. old cultures of streptococci were diluted 1 in 10 
in 0-1 per cent solutions of the various resorcinols 
and kept, with occasional shaking, at room tem- 
perature, 24°, for 30 min., a 10-' saline-dilution of 
culture serving as control; thereafter W-Swiss mice 
were injected intraperitoneally with 0-5 ml. of the 
suspensions from which viable counts were made ; 
all control animals and all animals injected with 
the ethyl and propyl resorcinol suspensions of 
organisms died. There were no deaths in the groups 
injected with the organisms exposed to butyl, amyl 
and hexyl resorcinol. The butyl, amyl and hexyl 
suspensions were found sterile whereas the ethyl, 
propyl and saline suspensions still contained approx- 
imately the same number of viable organisms. 

In the second group of experiments the organisms 
were not exposed in vitro to the action of the resor- 
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Table 1. E¥FFROT OF 4-n ALKYL-SUBSTITUTED RESOROINOLS ON 
MOUSE-VIRULENCE OF GROUP A STREPTOCOCCI 


Deaths in groups of 16 mice 
inoculated with the following 
Strain Alkyl] resorcinol culture dilutions* 
10-2 | 10-* | 10-* | 10-* | 10-* 
None-saline 
Cumming | Ethyl” et 
ng y! 
Type 22 | Propyl — 9 5 0 0 
Buty. — _ 16 13 0 
Amyl 16 16 11 
Hexyl — — 16 16 9 
None-saline 
control 16 10 1 0 0 
1965 Ethyl a 7 0 0 
Type 12 | Propyl — 13 5 0 0 
Buty! a _ 16 14 0 
Amyl — — 16 16 11 
Hexyl 16 16 12 


* Mice injected intraperiton By] th 0-5 ml. of the stated 


wi 
-6 ml. of saline or of a 0-1 per 
reinol, 


saline dilutions of culture, 
cent saline solution of an alkyl reso: 
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cinols: instead, mice were first injected intra- 
peritoneally with 0-5 ml. of 10-*-10-* saline dilutions 
of culture and immediately afterwards with 0-5 ml. 
of a 0-1 per cent saline solution of the resorcinols ; 
control animals were given intraperitoneally 0-5 ml. 
of the saline dilutions of culture followed by @-5 ml. 
of saline. Under these conditions the resorcinols 
proved to be not disinfectants but virulence-enhancing 
agents and a 100- to 1,000-fold decrease of the LD100 
was observed (Table 1). 

Thus it has been shown that the same substance 
can act both as a bactericide and as a virulence- 
enhancing agent, depending on the conditions of the 
experiment, and that in the alkyl resorcinols examined 
virulence-enhancing activity parallels bactericidal 
activity. The experiments rule out a true enhance- 
ment of virulence of the infecting organism and 
demonstrate that the action of the resorcinols is on 


the host. 
JoHN CAMERON 


Clinical Chemotherapeutic Research Unit 
of the Medical Research Council, 
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A Possible Source of Error in the Chemical 
Detection of Indolyl Acetic Acid 
in Plants 


DuRine investigations on the growth substances 
of fruits of cacao and bananas (Musa spp.), it was of 
interest to find that a substance was present in seeded 
bananas which gave a pink colour with ferric 
chloride/perchloric acid or p-dimethyl amino-benz- 
aldehyde/hydrochloric acid, corresponding to the Rr 
of indolyl acetic acid and to the zone of bioassay 
using the wheat coleoptile straight-growth test. 
Subsequent experimentation showed that although 
the straight-growth response was probably due-to 
indolyl acetic acid, the colour reaction was not. The 
technique of extraction and bioassay was essentially 
similar to that of Bennet-Clark and Kefford! with 
some minor modifications. Duplicate samples of the 
acid fraction from seeded banana fruit extracts were 
developed by the descending method on Whatman’s 
3 MM or No. 1 chromatography paper in ésopropanol/ 
ammonia/water (10:1:1). Synthetic indolyl acetic 
acid was developed as a marker. One sample was 
bio-assayed by the wheat straight-growth test and 
the other sprayed with ferric chloride/perchloric acid 
(1 ml. 0-05 M ferric chloride + 50 ml. 5 per cent 
perchloric acid). 

The ferric chloride/perchloric acid spray, on heating, 
developed a pink or pinkish-purple spot on the 
chromatogram corresponding to both the zone of 
growth activity after bio-assay and to the indolyl 
acetic acid marker. The top half of the chromato- 
gram (Rr < 0-5) was usually streaked with oxidized 
polyphenolic substances which could be detected 
visually without treatment by the brown colour and 
confirmed by diazotized p-nitraniline. It was found 
that if synthetic indolyl acetic acid was spotted into 
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the brown area, dried and afterwards heated with 
ferric chloride/perchloric acid, the final colour 
development was not the more typical pink but 
pinkish-purple, similar to the colour developed with 
the banana extracts. The evidence from the Rr 
behaviour, colour reactions with ferric chloride/per- 
chloric acid and bio-assay activity therefore s 

that the banana auxin was probably indolyl acetic 
acid. 

However, in a detailed series of extractions from 
bananas of different ages it was noted that in some 
experiments the colour reaction with ferric chloride/ 
perchloric acid could be obtained but without the 
corresponding growth activity after bioassay. Luck- 
will? has pointed out the necessity of using more than 
one developing solvent in order to confirm the 
presence or absence of indolyl compounds in plant 
extracts, and of the necessity of critical bioassay. 
Afterwards the acidic fractions of seeded bananas 
were run in 70 per cent alcohol and butanol/acetic 
acid/water (4:1:5). In 70 per cent alcohol the 
results were essentially similar to that found with the 
isopropanol solvent except that the growth activity, 
indolyl acetic acid marker and pink spot developed 
by ferric chloride/perchloric acid were found in the 
region of Ry 0-55. However, in butanol/acetic acid/ 
water the zone of the growth activity and indolyl 
acetic acid marker were found consistently at Rr 0-95, 
whereas the coloured product developed with ferric 
chloride/perchloric acid appeared at 0-79-0-80. This 
evidence indicated that indolyl acetic acid was present 
in seeded bananas but it was not responsible for the 
colour reaction with perchloric acid. 

In order to confirm the presence of indolyl acetic 
acid, duplicate samples from the extracts of seeded 

were first run in isopropanol/ammonia and 
the zone of growth activity from one chromatogram, 
determined by bioassay of the other, was eluted with 
ether. The ether extract was concentrated under 
reduced pressure and re-chromatographed on What- 
man No. 1 paper, using distilled water as the develop- 
ing solvent. The zone of growth activity appeared 
at Rr 0-9, corresponding very closely to the indolyl 
acetic acid marker at Rr 0:89. The evidence from 
the Ry values of the banana auxin in the various 
solvents mentioned provides evidence that it is either 
indolyl acetic acid or an indole compound very 
closely allied to it. 

The nature of the unknown compound which gave 
the pink colour with perchloric acid was of interest, 
particularly as the Ry behaviour was similar to 
indolyl acetic acid in two different solvents, one of 
which is commonly used for the separation of the 
acidic auxins. 

Simmonds* has shown that leucoanthocyanidins 
are present in banana fruits. It was found that the 
unknown compound, after spraying with 10 per cent 
hydrochloric acid in butanol, gave a pink colour on 
heating but not in the cold. Furthermore, on spraying 
with vanillinjhydrochloric acid (1 vanillin 
dissolved in 15 ml. of concentrated hydrochloric acid 

+ 35 ml. butanol), a pink colour was developed with- 
out heating. The hydrochloric acid and the vanillin 
reactions, modified from a method described by 
Bate-Smith‘, are together indicative that the com- 
pound responsible for the colour reactions is almost 
certainly a leucoanthocyanin. Although straight- 
growth promoting activity is not associated with the 
leucoantho¢yanins, it is very possible that if a range 
of both temperate and tropical fruits is examined 
for indolyl compounds by paper chromatography and 
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straight-growth bio-assay, confusing colour reactions 
with conventional chemical sprays may be found in 
the presence of mobile leucoanthocyanins. 


R. Nicuots 
Regional Research Centre, 
Imperial College of Tropical Agriculture, 
Jan. 3. 


+ Bennet-Clark, T. A., and Kefford, N. P., Nature, 171, 645 (1953). 

* Luckwill, L. C., and Powell, L. E., Science, 128, 225 (1956). 

* Simmonds, N. W., Nature, 178, 402 (1954). 
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Root Diffusates of Solanum tuberosum 
and Digitalis purpurea 


Tue hatching factor of the potato root eelworm 
has been shown to possess certain affinities with the 
cardiac glycosides! due, presumably, to the unsatur- 
ated lactone ring it is thought to contain*. The 
factor is contained in diffusates from the roots of 
growing potato plants’; but it has recently been 
shown that it can also be obtained from their leaves‘. 
On the other hand, although the presence of cardiac 
substances in the leaves of the foxglove has been 
known for centuries, diffusates from their roots do 
not appear to have been examined: I have now 
found that such solutions have many of the properties 
of the potato root diffusates. 

(1) Perfusion of the isolated frog heart shows that 
both potato and foxglove root diffusates possess 
cardiotonic activity. 

(2) Colorimetric assay with either alkaline picric 
acid or 3,5 dinitro benzoic acid, methods used for 
cardiac glycosides*.*, give reasonable agreement with 
heart assay. (In the case of the potato root diffusate, 
the colorimetric methods show promise for assessing 
hatching activity, as will be shown in full elsewhere.) 
With the benzoic acid reagent, both diffusates give 
an absorption peak at A 385-390 my. as shown in 
Fig. 1; digitoxin also gives this peak, which, so far 
as I am aware, has hitherto not been recorded : but 
it, and Digitalis tinctures, give other peaks too, not 
shown by the diffusates. 

(3) Proctor et al.’ have recently shown that digi- 
toxin behaves as a peroxide in solution : solutions of 
both diffusates show peroxide activity after concen- 
tration in a Towers’s evaporator. In the case of 
potato root diffusate the treated solution is relatively 
at least as active in stimulating hatching as the 
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The diffusates probably contain a variety of sub- 
stances, so that any conclusion must necessarily be 
provisional ; moreover, none of the above points is 
critical evidence on its own. But, collectively, and 
together with the chemical evidence of Todd and his 
colleagues for the possible lactone structure of the 
hatching factor*, the evidence is all consistent with 
the view that the two diffusates contain substances 
which have a chemical affinity with each other and 
with the cardiac glycosides. 

Cardiac glycosides have been shown to influence 
sodium-—potassium transport*-"4, and this property 
has also been demonstrated to be possessed by 
simpler lactones'*. We have no direct evidence, as 
yet, that the hatching factor has this capacity, but, 
judging from the influence of ions on its activity, this 
does not appear to be unlikely. If this is so, one 
wonders whether the production of substances of this 
sort by plant roots may not be connected with the 
transport of ions by the roots themselves. 

I am grateful for the tolerance and help of my 
chemical colleagues and for the facilities they have 
placed at my disposal. A grant from the Nuffield 
Foundation, is gratefully acknowledged. 

C. ELLENBY 

Department of Zoology, King’s College, 
University of Durham, Newcastle upon Tyne. 
Dec. 9. 
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Immune Reactions to Trichostrongylus 
colubriformis Infestation in Sheep 


In infestation of sheep with Trichostrongylus 
colubriformis both the intake of larve and infestation 
with adult worms stimulate the production of anti- 
bodies. These can be detected by means of a comple- 
ment fixation test with an antigen prepared from 
ground larvee?. 

During studies on the immune reactions of sheep 
to infestation with 7’. colubriformis it was found that 
after challenge of infested sheep with a further dose 
of larve, the body-weights of some remained static, 
or even declined, although the fecal worm-egg count 
was virtually negative and the serum titre remained 
at a high level. Several such sheep were slaughtered 
and although very numerous adult T. colubriformis 
were recovered from the small intestine, few eggs 
were present in the females. In one case, from which 
approximately 20,000 worms were recovered, the 
serum titre had risen to 1/40 three weeks after 
challenge with 20,000 larve and remained at 1/40 
or 1/80 until the lamb was slaughtered nine weeks 
later. During this period the worm-egg count never 
exceeded 400 per gm. feces. 

Further experiments revealed that the worms had 
reached maturity in the normal time, but that the 
females produced very few eggs. It was apparent 
that, in these cases, there is a suppression of egg- 
production associated with a sustained high serum 
titre, and that the worm-egg count is not then a 
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reliable indication of the degree of infestation. A 
similar phenomenon has been noted by Roberts? in 
infestations of cattle with Haemonchus placei. 
D. F. Stewart 
H. McL. Gorpon 
Division of Animal Health and Production, 
Commonwealth Scientific and 
Industrial Research O ization, 
McMaster Animal Health Laboratory, 
Parramatta Road, 
Glebe, New South Wales. 


* Stewart, D. F., Aust. J. Agric. Res., 1, 413 (1950). 
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Dependence on Light of the Reversible 
Uptake of Inorganic Phosphate by 
Hydrodictyon 


In the colony-forming green alga, Hydrodictyon 
reticulatum, uptake and metabolism of phosphate 
have been followed up by ordinary analytical methods 
(fractionation by the conventional trichloracetic acid 
technique, determination of phosphates with a 
modified procedure of Fiske and Subbarow'). The 
predominant feature in the changes of the phosphate 
fractions during a long-term culture with intermittent 
illumination (12 hr. light : 12 hr. darkness) is a marked 
increase in the large cells of the alga of the inorganic 
phosphate-level during the time of illumination. A 
comparable light-dependent accumulation of ions 
has been reported for other objects (reviewed 
by Brauner*), most recently for chloride by van 
Lookeren-Campagne*. In the case of Hydrodictyon, 
however, the accumulation of inorganic phosphorus 
in the light is reversible‘, since the low level of intra- 
cellular phosphate is completely restored during the 
dark time. This is shown in Fig. 1. The changes of 
the inorganic phosphorus have been found in the cells 
and, at the same time, in the surrounding nutrient 
solution. The differences in the phosphorus-level are 
not directly induced by pH changes in the medium. 

Photosynthetically active red and blue light is more 
effective in phosphate accumulation than is green 
light of equal energy (Schott glass filters). Absence 
of carbon dioxide prevents the light-dependent 
accumulation almost completely. Persistent high 
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Fig. 1. Changes of phosphate fractions dependent on intermittent 
illumination of based on total nitrogen (Kjeldahl). 


P;, inorganic orthophosphate; I, stable phosphates soluble in 
trichloracetic acid; II, unstable phosphates soluble in trichlor- 
acetic acid (7 min.); III, unstable phosphates soluble in tri- 
chloracetic acid (7 min.) ; 


IV, stable phosphates insoluble in tri- 
chloracetic acid. Complete nutrient medium, 20° C. 
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levels of inorganic phosphorus 
ean be obtained by shortening 40 . 
the darkness times versus times 
of illumination, and especially 
by continuation of the latter. 
These conditions are unfavour- 
able for the vegetative develop- 
ment of the alga. The accumula- 
tion of inorganic phosphorus 
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Mesotartrate 
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cannot be considered an obliga- 
tory ingredient or consequence 
of photosynthetic activity. This 
follows from the fact that low 
light intensities (for example, 
300 lux), much below photo- 
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tensity. Thus wo res 008 that Fig. 1. Length of cress roots after 24, 36, 47 and 64 hr. in various concentrations of the 
phosphate accumulation and erent stereoisomeric tartra Abscissa: concentration of tartrate, moles per litre. 


maintenance in the cell will be 
only exhibited at the expense 
of a certain surplus amount of 
energy available additional to the requirement of 
the photosynthetic mechanism proper. 

Apart from the shifting of the inorganic phos- 
phorus-level, reversible or irreversible changes in the 
different phosphate fractions of the algal cells during 
times of darkness and illumination are comparatively 
small, so far as they can be observed by usual 
analytical methods. The questions concerned will be 
discussed elsewhere’. Here it must suffice to say 
that polyphosphates, distributed between the frac- 
tions respectively soluble and insoluble in trichlor- 
acetic acid, can be increased by long illumination 
without additional carbon dioxide’. On the other 
hand, we did not obtain any evidence for an effective 
formation and utilization of polyphosphates in the 
balance of energy of the cells during changes in 
illumination and darkness and in the course of 
photosynthetic periodicity’. Labile phosphates of all 
kinds seem to be especially sensitive toward a lowering 
of the external supply of phosphorus. 

This work was aided by the Deutsche Forschungs- 
gemeinschaft. 

A. Prrson 
A. 
Botanical Institute, 
University of Marburg, 
Germany. Jan. 8. 


+ Kuhl, A., Ph.D. thesis (Marburg, 1957). 

» Brauner, L., “Encyclo; of Plant Physiol.”, 2, 381 (Springer- 
Verlag, Berlin, Gott ngen, Heidelberg, 1956). 

* van Lookeren-Campagne, R. N., Acta Bot. Neerl., 6, 548 (1957). 

* cf. Wassink, BE. C., Tjia, J. and Wintermans, J. FP. G. M., Proc. 
Kon. Akad. Wetensch. (Amsterdam), C, 52, 412 (1949). 

* Pirson, A., and Kuhl, A., ae Mikrobiol. (in the press). 

* of. Wintermans, J. F. G. M., Med. Landbouwhogeschoul Wageningen, 
55, 69 (1955). 

" Pirson, A,, and Schin, W. J., Flora, 144, 447 (1957). 


Effect of Stereoisomeric Tartrates on 
Root Elongation in Lepidium 
Ir was shown by Tetjurew' that free organic acids, 
especially malic and citric acids, exert an inhibitory 
effect upon seed germination. 
Evenari* is of opinion that the inhibition by 
organic acids is not caused by the hydrogen-ion con- 


Each point on the figure represents the average of fifty seeds. The s 
in 1985. and tested in December 1957. Below: eureceation percentages after 64 hr. in 


eeds were harvested 


the different solutions 


centration alone, but that “it is mainly by their 
intrinsic natures as specific acids that they are 
inhibitors’. This view is supported by the results 
of some experiments reported here, demonstrating 
the specific influence of different stereoisomeric forms 
of tartaric acid upon early stages of root elongation 
in cress (Lepidium sativum L.). 

The technique was as follows. The different tartaric 
acids, analytical grades, were obtained from A. G. 
Fluka, Switzerland. As a precaution against micro- 
biological contamination and chemical decomposition, 
the test solutions were made up the day they were 
to be used. 

The seeds were germinated in Petri dishes on six 
layers of filter paper moistened with 10 ml. of 
neutralized tartaric acid. The initial pH value of 
the solution was adjusted to 6-0-7-0 by the addition 
of sodium hydroxide. No buffer was used. Twenty- 
five seeds were placed in each Petri dish and 
the dishes were placed in a dark-room at 
21-5 + 0-5°C. 

The lengths of roots were measured to the nearest 
mm. The results were expressed as germination 
percentages and average length of root, disregarding 
ungerminated seeds. The latter were considered 
only for the calculation of the germination percent- 
ages. This procedure was chosen because certain 
treatments, such as irradiation by light of various 
wave-lengths (unpublished results), seem to influence 
only the germination percentage, the average length 
of root of those seedlings that did develop being 
unaffected. Other treatments, such as the addition 
of tartaric acids as described below, seem to influence 
only the average root-length and not the germ- 
ination percentage. 

The three stereoisomeric tartrates and the racemic 
DL-tartrate proved to have quite different and specific 
effects on the elongation of cress roots (Fig. 1). 

D(+)-tartrate, the naturally occurring isomer, has 
no inhibitory effect at the concentrations tested. 

L{ —)-tartrate has little or no inhibitory effect dur- 
ing the first 36 hr. of germination. After 47 hr. L(—)- 
tartrate shows some inhibitory effect, and at 64 hr.. 
the inhibition is considerable. 
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Mesotartrate is inhibitory from 36 hr. and onwards, 
and consistently more inhibitory than L(—)-tartrate. 
pu-tartrate, which is the racemic mixture of D(+)- 
tartrate and L(—)-tartrate, was slightly stimulatory 
at low concentrations. At higher concentrations, it 
proved, unexpectedly, to be more inhibitory than the 
L(—) form given alone, and at the highest concentra- 
tion even more inhibitory than the mesotartrate. 
These effects might be related either to the meta- 
bolism of natural orgsnic acids in the plant or to the 
action of growth substances, or to both. A discussion 
of the results must, however, be postponed until 
further evidence has been obtained. 
TorBJORN AASHEIM 
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Botanical Laboratory, 
University of Bergen. 


1Tetjurew, W. A., Planta, 32, 211 (1941). 
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‘Recurrence’ of Macroderma gigas Dobson 


Ir is now fifty-eight years since E. R. Waite! 
employed the above title to record what he believed 
to be the second specimen of this bat, remarkable 
alike for being the largest member of the suborder 
Microchiroptera, for its carnivorous habits and for 
grotesque appearance. Waite’s specimen came from 
the Pilbarra district of the North Western Division 
of Western Australia, 1,600 miles from the locus of 
Dobson’s type, and provided an enormous extension 
of range ; but he overlooked the fact that the species 
had been obtained in the Macdonnell Ranges of 
Central Australia in 1890 and again in 1894. 

Since Waite wrote, a belief in the great rarity of 
the species and its near extinction has grown and 
has been fostered in popular writing by dwelling upon 
the abundance of its mummies in caves of the arid 
north of South Australia. These relics, however, are 
probably in large part sub-fossil, and recent field 
work has tended to show that the living animal is 
much more numerous and widespread than was 
believed. Tate* in 1948 obtained a series at Johan- 
sen’s Caves near Rockhampton in coastal Queensland, 
near Olsen’s Caves which had yielded it twenty years 
before, and Douglas*, Robinson‘ and Ride, W. D. L. 
(personal communication), have shown that it persists 
in at least three localities in the North West and 
West Kimberley Divisions of Western Australia. I 
am now able to add three new sites in the Northern 
Territory : (1) the tableland scarp in the Macallum 
Creek area at about lat. 13° 16’ S. and long. 130° 
44’ E.; (2) caves on the Field River near the eastern 
edge of the Arunta desert at about lat. 23° 34’ 8S. 
and long. 137° 53’ E.; (3) the Ellery Creek gorge in 
the James Range at about lat. 24° 5’ 8. and long. 
132° 49’ E. In addition numerous reports from inter- 
mediate localities of ‘white flying foxes’ drowned in 
tanks or otherwise destroyed are strongly suggestive 
of Macroderma. 

It has been claimed that the chief food of the 
species consists of smaller bats. I have obtained no 
new evidence of this from personal observation, and 
the accounts of the aborigines are conflicting. In 
some parts of the country they regard this bat with 
aversion and state that men have been attacked by 
it on entering its roosts. 

The Central Australian material is in close agree- 
ment with the type as described and with the de- 
siccated material from South Australian caves; but 
it may be noted that the general pallor which has 
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earned it the modern vernacular term ‘ghost bat’ is 
not an invariable feature. I have examined Queens- 
land specimens in which the dorsal pelage is a deep 
brownish drab (about Ridgway’s ‘hair brown’) and 
the ventrum a decided plumbeous in place of snowy 
white and with a corresponding darkening of integu- 
ment; the cranial characters are normal. 
H. H. Frntayson 
South Australian Museum, 
Adelaide. 
Jan. 13. 


1 Waite, E. R., Rec. Aust. Mus., 3, 188 (1900). 

* Tate, G. H. H., Bull. Amer. Mus. Nat, Hist., 98, 608 (1952). 
* Douglas, A. M., West. Aust. Nat., 5, 140 (1956). 
‘Robinson, E., West. Aust. Nat., 5, 232 (1957). 


A Chimera of Alaria and Laminaria 
found in Nature 


A cumra of two kelps belonging respectively 
to Alaria and Laminaria was recently collected by 
one of us (M. I.) on May 18, from among a mass of 
seaweed which drifted ashore in the neighbourhood 
of the Marine Laboratory for Biological Education, 
Hokkaido Gakugei (Arts and Science) University, 
situated at Shirikishinai Village, Oshima Province, 
in Hokkaido. The frond of this chimera is formed 
by the complete lengthwise and lateral adhesion of 
two half-fronds each representing one of the two 
quite distinct genera of Laminariales. 

Our specimen, unfortunately, has lost its stipe and 
holdfast ; it is 197 cm. in length and 13-7 cm. in 
width at the broadest portion. The frond is strongly 
curved inwardly along the margin of the Laminaria 
portion, thus indicating that this portion is markedly 
inferior in rate of frond-growth in length as compared 
with the Alaria portion. This latter portion is pro- 
vided with a complete smooth midrib, up to 15 mm. 
wide and up to 3 mm. thick, and a complete lateral 
half of the membranous frond, up to 8:5 cm. wide 
and up to about 0-5 mm. thick, which is sprinkled 
with cryptostomata. Hairs emerging from the 
cryptostomata are densely infested with colonies of 
Inemophora lyngbyet (Kiitz.) Grunn. In the lower 
part of the specimen the midrib of the Alaria portion 
coalesces directly with the Laminaria portion, whereas 
in the upper part it is separated from the latter by 
@ narrow membrane representing the other lateral 
half of the Alaria frond (Fig. 1). On the other hand, 
the Laminaria portion is rather narrow—up to 
5 cm. wide—and its upper half is reduced to a few 
scattered remnants attached along the margin of the 
Alaria portion. The Laminaria portion is nearly 
as thick as a normal frond of Laminaria growing at the 
same locality (up to 3 mm. thick near the outer margin 
where the frond is thickest). It is worth mentioning 
that the transition from the thin Alaria portion to the 
thick Laminaria portion is so smooth that the latter 
shows a very gradual increase in thickness in a 
transverse section through the border between the 
membranous part belonging to Alaria and the 
coriaceous part belonging to Laminaria. The zoo- 
sporangial sori are borne on both surfaces in the 
upper part of the Laminaria portion near the border 
between the two parts, in longitudinal narrow patches, 
0-1-2-0 cm. broad (Fig. 1). After a further exam- 
ination of several other characters, the constituents 
of this chimera are concluded to be referable re- 
spectively to Alaria crassifolia Kjellm. and Laminaria 
angustata Kjellm. 
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Table 1, MEASUREMENTS of Plasmopara viticola (CALIFORNIA STRAIN) 
ZOOSPORES 


: Flagella 
ae Length Width Long Short 
. 20-6 12-0 
8-6 20-6 
13°8 8-6 20-6 
12-0 10-3 15-5 
12-0 10-3 20-6 
Mean 11-7 9-5 19-2 


* Too curled to measure 


them to be measured easily under the light micro- 
scope. For electron microscopy the zoospore sus- 
pension was fixed, as above, on a ‘Parlodion’ film 
covering & 200-mesh electron microscope screen and 
allowed to dry. 

Measurements of the zoospore body and flagella 
are listed in Table 1. The short flagellum tended to 
remain coiled whereas the long flagellum remained 
extended (Fig. la). Electron micrographs showed 
cilia of about ly in length on the short flagellum 
(Fig. 1b), but never any on the long flagellum. In 
both flagella long parallel strands of more dense 


Fig. 1. Middle portion of the specimen showing a zoosporangial 
sorus (S) on the inaria portion 


This sort of chimzra derived from two different 
genera of kelps has hitherto been unknown to science, a 
so far as we are aware. On the other hand, two 
examples of malformation in Laminaria probably 
due to coalescence of fronds between two individuals 
of one and the same species have lately been reported 
from Hokkaido'. The origin of the chimera reported 
here may be attributable to the lateral coalescence 
of two postembryonal plants at their damaged 
margins of the transition zone between the stipe 
and the frond, where the meristematic tissue for 
growth in length is situated in both the genera 
concerned, as in all Laminariales. 

The assistance of Y. Oiwa for photographs and 
preparations is gratefully acknowledged. b 

Jun ToKIpA 
Hixoer Oxmi 
Seaweed Research Laboratory, 
Hokkaido University, 
Hakodate. 


Mrvorvu ImasHima 
Marine Laboratory for Biological Education, 
Hokkaido Gakugei University, 
Shirikishinai, Hokkaido. 
1H wa, Y.,and Fukuhara, E., Mon. . Hokk. Reg. Fish. Lab., 
18 (2), 19 (1956). Tokida, J., and Ohmi, H., Collecting and 
Breeding, 18 (4), 118 (1956). 


Zoospore Morphology of the California 
Strain of Plasmopara viticola 


ZoOsPORES were obtained from the sporangia of fs a 


the California strain!:* of Plasmopara viticola (B. and 
C.) Berl. and De T. growing in Vitis californica 
Benth. and V. girdiana Munson leaves. Germination 

i isti i lasmopara ornia 
oceurred in distilled water at 10°-16° C. Active sus- Zoospore with long and short 
pensions of zoospores were fixed by exposure for fagella. with uranium (x2, 030); short flagellum 


‘knobs’; unshadowed ( x ¢. 2,200) 


4 
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material enclosed in a less dense matrix were present 
(Fig. 1b). 

The mean dimensions of the zoospore body (Table 
1) are similar to those illustrated by Arens?® for 
P. viticola (13u x 9-4). The inequality in the length 
of the two flagella has been noted** ; but no figures 
have been published giving their relative dimensions. 
In most cases where they have been illustrated no 
marked difference in their lengths has been shown‘. 
The one exception is Arens*, who illustrates a long 
flagellum of 4ly and a short one of 26u. The mean 
ratio of long to short flagellum, 1-79, is considerably 
greater than that for Arens’s zoospore, 1-58. Lack 
of comparative data does not allow the attachment 
of any taxonomic significance to the relative length 
of the two flagella ; however, this may be of import- 
ance. 
The presence of the whiplash and_ tinsel-type 

lla is one of the chief morphological features of 
the biflagellate series of the Phycomycetes®. The 


possession of these flagellar types by the California - 


strain of P. viticola is the first reported for the 
Peronosporaceae and brings this family into con- 
formity with the lower Peronosporales*.’. 

Zoospores with retracting flagella seen under the 
electron microscope (Fig. 1c) show that the swellings 
at the ends of the flagella are not the result of coiling 
as was reported for Phytophthora infestans’. Even 
though the long flagellum has retracted to half its 
normal length, there is no more than a portion of a 
loop of the dense flagellar core in the terminal swelling 
or ‘knob’. Apparently, as the flagellum retracts the 
dense internal structure disintegrates and the dis- 
organized material collects in the enlarging swelling. 

I wish to thank Dr. Herbert Gold, of the Depart- 
ment of Plant Pathology, University of California, 
Berkeley, where this work was done, for help with 
the electron microscopy. 

Vincent SANTILLI 

Henry Shaw School of Botany, 

Washington University, 

St. Louis, Missouri. 

1 Santilli, V., Phytopath., 47, 30 (1957). 
* Santilli, V., thesis, University of California, Berkeley (1956). 
* Arens, K., Jahrb. wiss. Bot., 70, 153 (1929). 
‘Gregory, C. T., Intern. Cong. Vitic., San Francisco (1915). 
‘Bessey, E. A., “Morphology and Taxonomy of Fungi” (Blakiston, 

Philadelphia, 1950). 
*Couch, J. N., Amer. J. Bot., 28, 704 (1941). 
’Ferris, V. R., and Lyon, H. H., Phytopath., 44, 487 (1954). 


Behavioural Changes in Animals after 
Intracisternal Injection with Adreno- 
corticotrophic Hormone and Melanocyte- 
Stimulating Hormone 


A FEW pharmacodynamic effects of adrenocortico- 
trophic hormone do not stem from its adrenocorti- 
cotropic properties'.*. The crisis of muscular hyper- 
tonus (acts of stretching) observed in dogs, cats, 
rabbits and rats injected intracisternally with small 
doses of this hormone are probably another example 
of pharmacological effects independent of its adreno- 
corticotropie properties. Although the behavioural 
changes following the intracisternal injection of many 
other hormonal preparations were investigated, the 
modification of muscular tonus mentioned above is 
obtained only with small doses of adrenocortico- 
trophic hormone or melanocyte-stimulating hormone. 
The term intracisternal injection indicates the 
replacement of liquor drawn from the cisterna 
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STRETCHING CRISIS FOLLOWING INTRACISTERNAL IN- 


Table 1. 
JECTION INTO DoGs 


Animals with 
stretching 
Substance Source Dose crisis/treated 
mals 

Adrenocorticotrophic 

hormone a 0-12 1.U./kgm. 26/26 
Adrenocorticotrophic 

hormone a 0-06 I.U./kgm. 0/2 
Melanocyte-stimu- 

lating hormone 6 0-01 mgm./kgm. 11/11 
Melanocyte-stimu- 

lating hormone b 0-005 mgm./kgm. 8/8 
Melanocyte-stimu- 

joting hormone b 003 

mgm, 
Thyroid-stimulating 
ormone 1,U./kgm. 

Total post-hypophys- ¥ 

xitocin 1.U./kgm. 

ropin mgm. 0/2 
Pregnant mare serum J 

gonadotropin 4 0-5 ./kgm. 0/2 
Insulin 11.0./ 0/4 


Sources: (a) Cibacthen Ciba; (6) beef preparation 732179 A 
Armour (5 x 10° U./gm.); (ce) Armour, lot 369-766, no adrenocortico- 
— hormone activity; (d@) Ambinon Organon; (e) Postipofiaan 
Richter; (f) Horm; (g) Vister; (4) Allen and Hanburys. 


magna with saline in which the various drugs under 
investigation are dissolved. The volume of these 
injections never exceeded 2 ml. in dogs, 1 ml. in cats 
and rabbits and 0-1 ml. in rats. The pH of the 
injected solutions was made as close as possible to 
physiological values. 

From Table 1 it can be seen that in the dog these 
two hormones were the only ones to induce the 
peculiar crisis of increasing muscular tonus spreading 
to many different muscular groups and resulting in a 
generalized act of stretching. In the dog the stretch- 
ing crisis, illustrated in Fig. 1, appears within 1—2 hr. 
after the intracisternal injections as a recurrent series 
with intermissions of comp!ete recovery and normal 
muscular tonus. 4-5 hr. siter the injection not only 
does the crisis persist but the time between subsequent 
stretching acts becomes shorter and shorter so that 
the onset of one overlaps the end of the preceding one. 
This lasts for 24 hr. and more, ending with complete 
recovery. This phenomenon appears strictly depend- 
ent on the method of administration, for the infusion 
of comparatively large amounts of melanocyte- 
stimulating hormone (1 mgm./kgm.) into the common 
carotid artery is ineffective. 


Fig. 1. Typical stretching crisis in a dog intracisternally injected 
with melanocyte-stimulating hormone al 
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Stretching crises may also be seen in cats, rabbits 
and rats under the same conditions. However, a few 
characteristics may help in differentiating the symp- 
toms caused by the two hormones in different animal 
species. When melanocyte-stimulating hormone is 
injected into the cisterna magna of rabbits a short 
period of convulsions precedes a state of catatonic- 
like stupor. Within 1 hr. the latter is interrupted by 
a stretching crisis often accompanied by yawning. 
A complete recovery occurs within 4-5 hr. tatonic- 
like stupor occurs in rats, together with scratching 
movements of unusually long duration. In cats the 
stretching crisis follows a period of either drowsiness 
or catatonic-like stupor. Other symptoms may be 
associated with the intracisternal injection of these 
two hormones. It is important to mention that 
neither rectal temperature (in rabbits) nor blood- 
reducing substances (in dogs) vary. In dogs eosino- 
penia and ptyalism and in rabbits a slight arterial 
hypotension may occur. 

The liquor drawn while the behavioural changes 
are in progress does not cause either the isolated 
guinea pig ileum or the isolated rat uterus to contract. 
Nevertheless the same liquor if injected intracistern- 
ally {to another dog evokes the symptoms described 
above. In the latter case the latent period is not 
shortened as one would expect. The latent period 
lasts longer after injecting either hormone into the 
lumbar subaracnoidal space of dogs, but the symp- 
toms remain unchanged. 

Since in dogs adrenalectomy does not curtail the 
muscular hypertonus caused by intracisternally 
injected adrenocorticotrophic hormone, this effect 
cannot be due to its adrenocorticotropic activities. 
Moreover in dogs the intracisternal injection of a 
number of drugs causing eosinopenia (histamine, 
0-1; 48/80, 1; serotonin creatine sulphate, 0-1 ; 
l-epinephrine, 0-02 ; 1-ephedrine, 2 ; d-amphetamine, 
1; mgm./kgm.) is not followed by behavioural 
changes similar to those described above. Finally, 
chlorpromazine and reserpine injected into the 
cisterna magna of dogs do not evoke a stretching 
crisis. 

The possible explanations of the mechanism of 
this pharmacological activity of adrenocorticotrophic 
hormone and melanocyte-stimulating hormone lack 
experimental support. Nevertheless as a working 
hypothesis I suggest that the polypeptide chain 
common to both hormones is either directly or 
indirectly involved. 

W. FERRari 

Istituto di Farmacologia 

dell’ Universita di Cagliari, 

Sardinia. 
Jan. 14, 
1 Woodbury, D. M., J. Pharmacol., 105, 27 (1952). 


2De Saba, 8. J., Hendley, D. C., and Ercoli, N., Arch. Internat, 
Ther., 100, 35 (1954). 


Induction of Melanin Patterns and of 
Hardening as Separate Processes in the 
Cuticle of Albino Locusts with Internally 
Absorbed Phenol Substrates 

Tue cuticle of the albino strain of Schistocerca 
gregaria is more or less colourless because of a com- 
plete absence of melanin and apparent utilization of 
@ pheno’ substrate in the hardening process which 
does not give rise to a coloured scleroprotein. 

When protocatechuic acid was added to the 
hemolymph, the extra-embryonic liquid system, or 
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the yolk system of an albino, it was significant that 
it did not give rise to a coloured quinone-protein 
substance. On the other hand, dihydroxypheny]- 
alanine and catechol did. These two latter phenol 
substances, however, failed to do so when phenyl. 
thiourea, a blocking agent of tyrosinase, was also 
added. 

In view of a phenolase enzyme being present in 
the albinos, it seemed likely, therefore, that the intro- 
duction of different phenol substrates into their 
hemolymph and tissues might lead to changes in 
the cuticle. Injection techniques, however, incur 
numerous disadvantages'-*, and in this case they 
would be liable to invalidate at once any results that 
might be obtained. 

An immersion technique was therefore carried out 
as follows. The wax layer of the epicuticle of the 
last few segments of the abdomen of albino nymphs 
was first removed by rubbing it off with cotton wool 
soaked in chloroform. An albino thus treated (from 
now on referred to as a ‘dewaxed’ albino) was then 
placed in a ring of ‘Plasticine’ fixed to the rim of a 
test tube so that the dewaxed end of its abdomen 
was dipped below the surface of the phenolic solution 
to be tested. Solutions of tyrosine, catechol, dihy- 
droxyphenylalanine and protocatechuic acid of N/20 
strength were used. Controls consisted of using 
albinos with their wax coating untouched and ‘de- 
waxed’ albinos either dipped in saline, or simply 
suspended in air. The test albinos were kept in 
position for periods ranging from 24 to 48 hr. 

“‘Dewaxed’ albinos dipped in catechol or tyrosine, 
as just described, developed a pattern of brown to 
black pigment in their cuticles. This pigment could 
not. be removed with acid-methanol, ethyl alcohol or 
acid-ethanol, which showed it to bemelanin®. Catechol, 
however, was responsible for a far more intense and 
extensive pattern than tyrosine. This pattern first 
developed in the dorsal region and posterior margins 
of the cuticular plates of the abdomen ; it then spread 
forward to the thorax and the head and the colour 
slowly intensified. Moreover, the pattern laid down 
resembled that of the normal strain of the same insect. 
The controls remained unaltered, and from this it is 
evident that when the ‘dewaxed’ albinos are sus- 
pended in a phenol solution with only the dewaxed 
end of the abdomen below the surface, the phenol 
substance passes through the dewaxed cuticle of the 
end of the abdomen into the hemolymph and tissues 
and forward to the head region where the melanin 
pattern is relatively well developed. 

When solutions of protocatechuic acid and di- 
hydroxyphenylalanine were used, melanin was not 
deposited in the albino cuticle. In the light of other 
work‘, this is surprising in the case of dihydroxy- 
phenylalanine. An examination of sections of the 
cuticles of albinos treated with these two substances, 
however, revealed that extra hardening had taken 
place ; the outer region of the albino cuticle, normally 
colourless, had been tanned to an amber colour. 
When catechol was used, the melanin deposits were 
also confined to the outer region of the cuticle. It 
was most significant, however, that the catechol had 
not caused the cuticle to turn amber colour where 
melanin had not been deposited. Catechol, therefore, 
seemed to be exclusively concerned with melanization 
and protocatechuic acid and dihydroxyphenylalanine 
with sclerotization. 

The results therefore show, first, that the immersion 
technique described demonstrates that phenol sub- 
strates originating in the hemolymph and tissues of 
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an insect must reach the outer 
region of the cuticle before 
they can be oxidized in the 
presence of an activated phen- 
olase. Secondly, that melan- 
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ization and hardening can be 
induced to take place as sep- 128 
arate processes utilizing differ- 
ent substrates. Thirdly, that 
catechol is exclusively con- 
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cerned with melanization, and 16— 
protocatechuic acid and di- 3 
hydroxyphenylalanine with 
sclerotization. 

We are as yet uncertain why 2 
dihydroxyphenylananine was 
not also utilized for the form- F 
ation of melanin, as it is 0 


supposed to do*. However, in —28 —24 
view of the recent finding of 
catechol in insects’, it is likely, 
on the basis of the results 
reported here, that it could 
be a natural substrate for melanization in insect 
cuticles. 

Work on this problem is still in progress and it is 
hoped to publish a fuller account in due course. 


B. M. Jones 
W. 
Department of Zoology, 
University of Edinburgh, 
Edinburgh 9. 
Dec. 28. 


1 Sussman, A. S., Quart. Rev. Biol., 24, 328 (1949). 

Boe aaron H. A., and Williams, C. M., Biol. Bull., 105, 320 

* Wigglesworth, V. B., ‘Principles of Insect Physiology”, 5th edit. 
(Methuen, London, 1952). 

‘ Williams, C. M., Biol. Bull., 108, 120 (1952). 

* Goodwin, T. W., Biol. Rev., 27, 439 (1952). 

* Mason, H. S., “Adv. Enz.”, 16, 105 (1955). 

* Dennell, R., Nature, 180, 1070 (1957). 


Distant 3 brat from Parents with Reduced 
mmunological Reactivity 


lr they hatch out at all, there is usually a high 
incidence of malformation in hybrids between 
guinea fowl hens and domestic fowl cocks!-*. Adult 
hybrids have been described only twice*.*. 

I wished to verify whether a distant cross of the 
above combination was favourably influenced by a 


Table 1. 


RESULTS OF DISTANT CROSSING 


-20 —12 -8 0 4 8 12 
Time (weeks) 


Fig. 1. Course of mean agglutinin titresin four parent birds in both experimental crossings 


decrease in the reciprocal immunological reactivity 
of both the parent birds. The results support this 
assumption, as I obtained four hybrids which have 
survived into maturity. 

Procedures influencing the immunological reactiv- 
ity of experimental animals (decrease of antibody 
production to eryt of the other parent 
species—Fig. 1) and results of subsequent crossing 
using artificial insemination are compared in Table 1 
with my own control results and those of other 
authors. The fertilization percentage in both experi- 
mental crossings far exceeds that of the control 
guinea fowls. Surprisingly, 4 of the 9 hybrids which 
hatched out have survived into maturity ; they are 
now 14-16 months old. 

In the control hens, as distinct from the experi- 
mental birds, the fertilization percentage displays a 
high degree of individual variability (11-74 per cent). 
In order to stabilize the frequency ratio n/N (n = 
number of fertilized eggs, N = number actually laid), 
the transformation of the random variate was used 
and Student’s test was afterwards applied. Although 
the test cannot be regarded as absolutely conclusive 
in the present case, it nevertheless is almost signi- 
ficant at the 5 per cent level (P < 0-05). It appears, 
therefore, that the results can be ascribed to the 
measures described above. In view of the high 
individual variability, a larger number of parent 
birds should be used in future work, and an attempt 
should be made to determine the cause of a high 


Percentage to previous columns 


Number of: 


Eggs 


Chicks Survival to 


Survived to 
Laid | Fertilized | Hatched maturity 


Fertilization | Hatching | maturity 


89 
201 


nistration of fowl blood during 

maturity (1-0 ml. three times a week) 

1 3, intra-embryonal injection of guinea fowl blood 67 
(0-2 ml. on the 11th day of incubation) + long 
administration of guinea fowl blood from birth 


4 2, controls 
2 3, intra-embryonalinjection + long-term admin- 76 
istration of guinea fowl blood from birth* 


20 

41 49 2 

52 7 3 78 13 43 
67 2 1 88 8 50 


0 
0 


* One of these two males is the same as that in the preceding cross. 
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fertilization percentage in some control guinea fowl 
hens. 


In my view, even the negative results of Ryle and 
Simonsen‘ do not conflict with this working hypo- 
thesis. They investigated the possibilities of distant 
crossing (domestic hen and turkey cock and vice 
versa), as @ criterion of immunological tolerance. In 
most of the birds, however, they tested immunological 
tolerance following the intra-embryonal injection of 
foreign blood by the immunity response of the 
inoculated birds. The provocation of immunity in 
weakly tolerant birds may, in my opinion, have had 
an. unfavourable effect on distant crossing, 

The histological examination of the gonads of 
four hybrids from both experimental crossing, which 
died during hatching or just before or afterwards, 
showed that all were males. The seminiferous 
tubules were normally developed, but did not contain 
spermatogonia, so that the hybrids would evidently 
have been sterile. 

The serological analysis showed no hybrid sub- 
stance®.’ in our hybrids apart from the common and 
specific antigens for both parent species. 


I thank Mr. V. MatouSek, of the Institute of 


Hygiene and Occupational Diseases, for carrying out 
the statistical analysis. 
Marra 


Institute of Biology, 
Czechoslovak Academy of Sciences, 
Department of Experimental 
Biology and Genetics, 
Prague 6. 

Dec. 23. 
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Environmental Conditioning of Flax 


EXPERIMENTS carried out over a number of years 
have shown that remarkably large differences can 
be produced in the weight of flax plants as a result 
of the effect of the environment on previous genera- 
tions of plants. In one experiment, all eight com- 
binations of nitrogen, phosphorus and potassium 
fertilizer treatments were applied to forty plants of 
an inbred, self-fertilizing variety in the damp, dull 
season of 1954. The progeny, which were grown 
under a uniform set of fertilizer treatments, were cut 
at ground-level at maturity and weighed. The differ- 
ences in the weights of the progeny (C, 1955) due 
to the parental treatments are shown in Table 1. 
Some types are as much as two and three times the 
weights of others and, with the exception of the 
nitrogen plot, they are closely correlated with the 
weights produced by applying the fertilizers directly 
to the plants (Table 1, C, 1955). 

The ‘differences were undiminished in the second 
generation grown in 1956 (C, 1956), although the 
seed obtained from the first generation was of the 
highest quality in weight, appearance and germina- 
tion, and the C,/C, correlation was virtually com- 
plete (r = 0-97). In another test on the second 
generation grown in 1956, 960 plants descended from 
plants receiving ni and potassium two genera- 


tions earlier weighed 0-85 ewt., and an equal number 
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descended from plants receiving phosphorus and 
potassium weighed 2-63 cwt.—three times as much. 
The difference of 1-78 cwt. had a standard error of 
4-1 Ib. Again there was no difference in seed weight, 
germination capacity or energy, and the plants 
themselves within each type were highly uniform. 
differences have also been observed in the 
third generation and there is evidence from young 
plants that they occur in the fourth generation. 
The experiment was repeated by applying the same 
set of fertilizers in the warm, sunny season of 1955, 
but this time the effect on the progeny grown in 
1956 was much less (Table 1, C, 1956), although the 
differences were still significant and, apart from the 
nitrogen plot which was exceptional before, sub- 
stantially the same. Evidently seasonal factors are 
as important as nutrition. This was also demon- 
strated by another experiment in which plants from 
seed collected in 1955 were, for comparable fertilizer 
treatments, twice the weight of plants from seed 
collected in 1956, when the two sets of plants were 


grown together in 1957. 


Table 1. W8IGHT IN LB. OF EIGHTY PLANTS. 8. 
SIGNIFICANT DIFFERENOB FOR P = 0 


Cc. 1955 118 44 61 96 104 7°3 33 
GC, 1955 111 95 38-7 121 113 84 78 59 12 
CO, 1956 175 15°9 65 187 155 142 124 81 33 
GO, 1956 116 92 82 78 109 93 82 82 22 


The inheritance of such large differences to at 
least the fourth generation is likely to be due to 
cytoplasmic change rather than to maternal effects, 
and this is supported by other experiments. (i) Plants 
were grown from seed from capsules collected at 
varying stages of ripeness. Plant weight increased 
logarithmically with decrease in seed weight to the 
limit where the seed was so small that no germination 
occurred. (ii) Forty plants of two conditioned types 
which were reciprocally grafted retained their identity 
in both stock and scion. (iii) Reciprocal crosses 
between two conditioned types resembled the female 
parents more than the male, but there was also clear 
evidence of transference of effect through the pollen 
in both directions. (iv) The conditioned types do 
not produce the same relative dry weights when 
grown in the field in the summer as in @ warm green- 
house under the lower light intensity and shorter 
day of winter. Presumably the types are adapted 
to different environments. 

One of several reasonable hypotheses which can 
be put forward at this stage is that, with relatively 
high temperature and low light intensity, cell division 
can proceed rapidly ; but the number of cytoplasmic 
self-duplicating particles falls, due to a shortage of 
photosynthetic products, the utilization of these 
products being also influenced by mineral supply. 
Tl» altered cytoplasm stimulates the nucleus to 
synthesize different substances, or different amounts 
of the same substances, to establish a new equilibrium 
between nucleus and cytoplasm. The new equilibrium 
could be at least as stable as the old, and the new 
plant type to which it gives rise would have the 
appearance and constancy of a distinct genotype. 
Such a cytoplasmic — nuclear interaction may further 
simulate genetic change by the nuclei themselves 
having an effect on the difference between reciprocal 
crosses of environmentally conditioned types, the 
pollen nucleus complementing any small effect of the 
pollen cytoplasm. In short, plants may remain 
differentiated as a whole over several generations 
in addition to the normal differentiation of parts 
of plants within a generation. ‘Temperature/light 
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relations will probably play an important part in 
further investigations. 

7A detailed account of these studies on flax, and 
on other organisms, will appear in due course. This 
work was aided by a grant from the Agricultural 
Research Council. 


A. Durrant 
Department of Agricultural Botany, 
University College of Wales, 
Aberystwyth. 


‘Purple Pericarp’: a Monofactorial 
Dominant in Tetraploid Wheats 


A NUMBER of varieties of tetraploid wheats originat- 
ing from Abyssinia have purple- or violet-coloured 
grains, due to the presence of an anthocyanin in the 
cells of the pericarp. As part of a programme of 
hybridizations undertaken for the production of 
tester stocks carrying useful marker genes, a white- 
grained eligulate variety of Triticum durum Desf. 
(from Cyprus) was crossed with a purple grained 
variety from Abyssinia, 7. durum var. arraseita 
Hochst. (=7'. dicoceum var. arraseita Perc.). Although 
the F, family raised was only small, it is felt that the 
results should be put on record because they indicate 
that the purple pericarp colour is inherited as a 
simple monofactorial dominant. 

The F', plants, when allowed to mature normally 
(Table 1), bore purple grains like the male parent. 
Of 44 F, plants harvested, the ears of 28 bore purple 
grains, 12 ears had non-coloured grains and 4 could 
not be classified owing to discoloration, immaturity, 
etc., of their grains. 


Table 1 
Grains Observed | Calculated | Deviation | (OQ — C)* 
(0) (C) (0 —C) (6) 
Purple 28 30 -2 0-18 
Non-coloured 12 10 +2 0-40 
Total 40 40 0 0-53 


With z° = 0-53, for 1 degree of freedom, P = 0-5-0-3, showing 
&@ good agreement with a 3:1 ratio. 


The only relevant report in the literature appears 
to be that of Caporn', who studied the progeny of a 
cross 7’. polonicum x T. durum var. arraseita (‘T. 
eloboni’) made by Biffen. In this case the F’, consisted 
of 28 plants with fully purple grains, 8 with the 
colour restricted to longitudinal streaks and 136 with 
non-coloured grains. In the F;, some of the non- 
coloured grained plants gave streaked grained plants 
and non-coloured grained ones. 

Although Caporn’s puzzling results may perhaps 
be due to the introduction of additional factors 
affecting pericarp colour from the T'. polonicum 
parent, it is felt much more likely that the streaked 
and impure non-coloured grained plants resulted from 
& shading effect of the closely investing long glumes 
caused by the polonicum gene or genes. In support 
of this possibility, it should be mentioned that 
although the ears of the F’, plants of the present cross 
normally bear purple grains as noted above, it was 
observed that if the ears are enclosed in black paper 
while maturing, only non-coloured grains are 
produced. 

Hence, in the light of the results now presented, and 
despite the observations of Caporn, it is suggested 
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that the purple pericarp colour occurring in Abys- 
sinian tetraploid wheats is inherited as a monofac- 
torial dominant character. . 
B. C. SHarMan 
Botany Department, 

Bedford College, 

Regent’s Park, 

London, N.W.1. 

Jan. 8. 


1Caporn, A. St. C., J. Gen., 7, 259 (1918). 


Atypical Forms of Tubercle Bacilli 
(Strain B.C.G.) 


ArypicaL forms (granules, globules, spore-like 
bodies) of M. tuberculosis have been observed by many 
investigators since Koch’s time'-*. In the present 
investigation the B.C.G. strain of M. tuberculosis 
grown on “T'ween’—agar blocks was studied by means 
of the light- and phase-contrast microscope. 

Many of the bacilli multiplied by simple transverse 
fission. Some, however, branched into filaments. 
Granules appeared in these forms: in some instances 
a sufficient number of granules appeared to fill the 
entire rod (Fig. 1). The granules increased in size. 
Some which measured 0-2u in diameter when first 
seen were 1—3u or more in diameter (Fig. 2). Other 


Figs. 1-7. Phase-contrast photographs. (x 1,400) 
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Figs. 8-15. Serial pe of a developmental process over 


a od of 70 days. —e- 8, 9 and 11 were taken in 
x 


granules looked like empty rings and resembled 
spores (Fig. 3). Besides angular bodies arising from 
the fusion of single rods (Fig. 5), a considerable 
number of free globules could be observed (Fig. 4), 
more or less similar to large bodies or protoplasts of 
Enterobacteriaceae’*-"4, and also protoplasts of aerobic 
spore-forming bacteria’. 

It was considered important that granules and 
globules of different sizes may arise from the con- 
jugation of two or more individual rods (see arrows 
in Figs.’ 2, 6). Conjugation of rods without the 
subsequent formation of globular bodies, as previously 
described*®, was also observed (Fig. 7). 

In some instances the ‘large bodies’ could be seen 
to break into rods (Figs. 8-15). Although this alone 
would point to their abundance in nuclear material, 
the application of different nuclear staining methods 
seems to confirm this point (Fig. 16). 

The assumption that in the process of fusion of 
different rods into large bodies, genetic material 
might be assembled, and that their breaking up into 
rods would result in a redistribution of this material, 
makes further investigations n 

We are indebted to Dr. 8. Vas, McGill-Montreal 
General Hospital Research Institute, for his valu- 
able advice in microphotography. 

STEPHEN E. JUHASZ 
Eprra M. Manxrewrcz 


Laboratories of the 
Royal Edward Laurentian Hospital, 
Montreal. 
Jan. 15. 


1 Klebs, E., Arch. Exp. Path., Leipzig, 17, 1 (1883). 

* Metchnikoff, E., Virchows Arch., 118, 68 (1888). 

® Hauduroy, P., and Vaudremer, A., C.R. Soc. Biol., 89, 1276 (1923). 

* Calmette, A., and Valtis, J., Ann. Inst. Pasteur, Paris, 2, 869 (1930). 

* Kahn, M. C., Amer. Rev. Tuberc., 20, 151 (1929). 

* Groh, B., Zbl. Bakt., I. Abt. Orig., 189, 313 (1937). 

\" Rosenthal, 8. R., Ann. Inst. Pasteur, Paris, 88, 1 (1955). 

* Brieger, B. M., and Glauert, A. M., Nature, 178, 544 (1956). 

* Kolbel, Naturforech., 126, 444 (1957). 

1° Vadasz, J., and Juhasz, I., Acta Biol. Hung., 6, 171 (1955). 

‘3 Lederberg, J., Proc. U.S. Nat. Acad. Sci., 42, 574 (1956). 

* Tomesik, J.. and Baumann-Grace, J. B., Verh. Naturf. Ges., Basel, 
67, 218 (1956). 
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Strain Sensitivity of Albino Rats to 
Reserpine 

Durie work on the effects of reserpine on chromaf. 
fin tissue, it became apparent that albino rats of 
Sprague-Dawley and Wistar strains differed markedly 
in their sensitivity to reserpine. This phenomenon 
has been investigated by observing the loss of catechol 
amines by the adrenal medulla in response to intra- 
venous injections of 1, 5, 10 and 15 mgm./kgm. of 
the drug. 

Male rats weighing 200-250 gm. (Wistar) or 
250-300 gm. (Sprague-Dawley) were used in groups 
of 8or 10. 24 hr. after an injection of reserpine the 
animals were killed by a blow on the head. Tho 
adrenal glands of two animals were fixed after 
bisection in either formol—dichromate (neutral form- 
alin 10 per cent, potassium dichromate 3 per cent) or 
potassium iodate followed by 10 per cent formalin’. 
Dichromate-fixed material was embedded in paraffin 
wax and sectioned at 6y. Material treated with 
iodate was sectioned at 35u on the freezing microtome. 
Some sections were examined unstained, others were 
counterstained with either hematoxylin or sudan 
black. The remaining adrenal glands obtained from 
each group of animals were pooled and weighed : 
pressor amines were extracted*, purified on alumina’, 
and assayed by the method of Euler and Hamberg‘. 

The results are summarized in Tables 1 and 2. A 
positive chromaffin reaction is given by cells which 
contain either adrenaline or noradrenaline while a 
positive iodate reaction is only given by noradrenaline- 
containing cells’. In the present work the resulis 
obtained by assay correlate well with the histochemi- 
cal findings. 5 mgm./kgm. of reserpine administered 
to Sprague-Dawley strain animals produces the same 
degree of depletion of medullary catechol amines 
(almost complete) and the same constitutional dis- 
turbances as does 15 mgm./kgm. given to Wistar 
rats. Doses of 10 mgm./kgm. and more given to 
Sprague-Dawley animals result in convulsions and 
death. Constitutional disturbances include drowsi- 
ness, lachrymation and diarrhoea. 

The degree of catechol amine depletion is dependent 
upon the dose of reserpine employed. In partially 
depleted glands the relative proportions of adrenaline 


Table 1 


G, Generalized reaction; P, patchy reaction. 
Table 2 


Total catechol amine 


Depletion 
(per cent) 


per rat 


Ses tere ad & 


930 
Chromaffin Todate 
Rats | rection 
Sprague-Dawley G+++ P+++ 
G+ or P+ P+ 
ty ” Death 
Wistar G+++ P+++ 
G++ P++ 
G+ or P+ 
G+ or P+ 
= — or P+ 
Re- of 
serpine Norad- | 37 
Rats (mgm./ vgm per renaline 
Nee kgm.) | gm./adrenal | | (per cent) 
Sprague 
Pett wley 0 946 42-0 18 — 
1 321 15-0 15 64 
ve 5 35 145 96 
Wistar 0 872 15 
- 1 411 21°5 16 23 
5 146 8-0 71 
15 42 1-4 | 
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and noradrenaline remain normal, noradrenaline 
forming about 16 per cent of the total amine, and 
there is no evidence of a selective loss of either amine 
such as occurs in association with insulin hypo- 
glycemia. Insufficient pressor amine was extracted 
from glands after injections of 5 mgm./kgm. and 
more to allow an estimate of the individual amines. 

It should be noted that glands removed 24 hr. 
after an injection of reserpine show an increase in 
weight as compared with controls. This change is 
due to cortical hypertrophy and is associated with an 
increase in the esterase content of the inner part of 
the zona fasciculata and the zona reticularis. As a 
result of this change, the adrenals show an abnormally 
low content of pressor amines if these are given as 
per gm. of adrenal weight, and it is therefore prefer- 
able to give the catechol amine content per rat 
(providing rats of uniform age and weight are used), 
or per unit, body-weight. 

I would like to express my thanks to Ciba Labor- 
atories, Ltd., for supplies of 


. COUPLAND 
Department of Anatomy, 
University of Leeds. 
Jan. 16. 
Hillarp, N.-A., cited by Erinkd, O., Endocrinol. , 67, 368 (1955). 
eae 7 a C., and Schiimann, H. J., Brit. J. Pharmacol., 11, 449 


* Weil-Malherbe, and Bone, A. D., Biochem. J., 51, 311 (1952). 
‘Euler, U. 8. von, and Hamberg, U., Science, 110, 561 (1949). 
‘ Hillarp, N.-A., and Hékfelt, B., Acta physiol. Scand., 30, 55 (1953). 


Chemotherapeutic Action of a Cyclic 
Nitrogen Mustard Phosphamide Ester 
(B 518-ASTA) in Experimental 
Tumours of the Rat 


THE synthesis of new cytostatic drugs is governed 
by the attempt to find new substances which unite 
maximum therapeutic effectiveness with minimum 
toxicity. For this purpose it seems to be advan- 
tageous not to apply the substance in its active form, 
but by introducing suitable chemical groups to 
transform it into an inert transport substance which 
will be reconverted into the active form at the site 
of therapeutic action in the body. This principle has 
already proved of value in the treatment of prostatic 
carcinoma with stilboestrol diphosphate’. 

Using the same method, Friedman and Seligman* 
combined the active 
with phosphoric acid. The resulting compounds 
proved, however, to be therapeutically ineffective. 
In our experiments we allowed bis--chlorethyl- 
phosphamide-dichloride to react with alkanolamines. 
Thus we obtained cyclic bés-(8-chlorethyl)-phos- 
phamide esters with two phosphamide bonds and 
one ester bond. Chemical analysis has shown that 
the basicity of the phosphamide nitrogen and thus 
also the reactivity of the chlorine atoms are con- 
siderably reduced. In comparison with bis-(B- 
chlorethyl)amine (nitrogen mustard, HN2), the rate 
of chlorine ion liberation in aqueous solution (at 
37° C.) is considerably lowered. 

The examination of the therapeutic effectiveness of 
numerous homologous compounds in different graft 
tumours of the rat has shown B 518-ASTA to be 
particularly effective and well tolerated. B 518 is 
the experimental designation of the cyclic propanol- 
amido-ester of bis-(8-chlorethyl)-phosphamide. Its 
trade name is ‘Endoxan R’, Asta-Werke A.G., 
Brackwede (Germany). 
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The minimum lethal dose of B 518 in the rat is 
160 mgm./kgm., whereas for N-oxide mustard the 
minimum lethal dose is only 50 mgm./kgm., and for 
nitrogen mustard even as low as 1-5 mgm./kgm 
Thus the toxicity of B 518 is remarkably low. 

In therapeutic trials on fully developed tumours 
of the rat, for example, the solid Yoshida sarcoma 
(20 gm.), Walker—256-carcinoma (1 gm.) and Jensen 
sarcoma (5 gm.) we obtained a definite cure with 
a@ single intravenous injection of B 518. The 
medium effective dose (DC50) was found to be 
3-9 mgm./kgm. for the Yoshida sarcoma, 6-0 mgm./ 
kgm. for the Walker carcinoma and 3-6 mgm./kgm. 
for the Jensen sarcoma, that is, it amounts to only 
2-4 per cent of the minimum lethal dose. Thus the 
therapeutic index of B 518 is more than twice as wide 
as that of N-oxide mustard and about 10 times as 
large as that of the ethylenimines such as TEM, 
TSPA and £ 39-BAYER. In addition, B 518 proved 
to be the only substance which considerably inhibited 
the D§S-carcino-sarcoma previously resistant to all 
other compounds’*. 

In vitro tests, in which B 518 was incubated with 
tumour cells at 37° C., showed complete inertness of 
the compound up to a concentration of 10-* gm./ml., 
the cells being then grafted on to healthy young rats 
and their taking capacity checked. This makes it 
appear probable that the cyclic propanol amide ester 
of bis-(8-chlorethyl)-phosphamide actually represents 
an inert transport form, from which the highly active 
form is liberated only within the body. 

The results will be published more fully in further 


papers‘. 
Herpert ARNOLD 
Friepricu BoursEaAux 
Norsert Brock 
Chemical and Pharmacological Depts., 
Asta-Werke, A.G., 
Chemische Fabrik, 
Brackwede, 
Germany. 
1 Druckrey, H., and Raabe, S., Klin. Wechr., 30, 882 (1952). 
O. M., and Seligman, A. M., J. Amer. Chem. Soc., 76, 655 
s 
‘ Arnold, H., and Bourseaux, F., Angew. Chemie (1958). Arnold, H., 
Bourseaux, F., and Brock, N., Naturwiss., 45, 64 (1958). Brock, 
N., Arzneim.-Forsch., 8, 1 (1958). Brock, N., and Wilmanns, H., 
Deutsch. med. Wechr., 88, 453 (1958). 


‘Compensatory Hyper-regeneration’ in 
the Antenne of Hemiptera 


Wotsxy! claims that prior to his 1957 demonstra- 
tion, under the above title, there was no experimental 
evidence to show that the antennal oligomery fre- 
quently encountered in Hemiptera Hetero 
results from the unusual course regeneration takes 
after larval injury. But in 1829 Heineken* amputated 
the antenna of a reduviid larva and obtained an 
adult exhibiting just those features which Wolsky 
now notes. Géabler* studied antennal regeneration in 
three families of Heteroptera, and Balazuc*, unaware 
of Gabler’s work, has given a full account of re- 
generation in a reduviid. In addition, the literature 
abounds with references to the field occurrence of 
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both uni- and bi-lateral oligomery, more especially 
in Lygaeidae: in view of the work of Heineken 
and his successors there is no doubt that such cases 
are the result of larval injury. Consideration of the 
structure of the bug antenna, however, now suggests 
that analysis of the experimental results can be taken 
one stage further. 

It has been pointed out that if amputation takes 
place sufficiently early in larval life then the adult 
antenna is shorter (and thicker) than normal because, 
while each ‘segment’ regenerates to a length greater 
than usual, there is always one ‘segment’ less than 
in the normal adult (except, of course, when only 
part of the distal ‘segment’ has been removed)‘. 
Now consideration of the bug antenna shows it to 
comprise @ basal scape, a pedicel (bi-annulate in 
Pentatomoidea) and a bi-annulate flagellum’. From 
the observations of earlier workers, including Wolsky, 
it is apparent that whereas a regenerated lygaeid 
or reduviid antenna has three ‘segments’, that of a 
pentatomoid has four: this suggests that in each 
case there is anarthrogenesis within the flagellum. 
As the articulation between flagellum and pedicel 
differs from other antennal articulations—the pedicel— 
flagellum articulation forms part of a proprioceptive 
organ—examination of oligomerous individuals and 
identification of the annuli presents no difficulties® : 
inspection of many oligomerous Lygaeidae and 
Pentatomoidea confirms that in every case there is 
but a single flagellar annulus. 

It is concluded that when an antenna is amputated 
anywhere between the base and the intra-flagellum 
articulation, a bug larva will regenerate an antenna 
more or less shorter than normal—depending upon 
the time and instar at which amputation is carried 
out and upon its site—but always without forming 
an articulation within the flagellum. It follows that 
the factor responsible for arthrogenesis within the 
flagellum is dissociable from the factor controlling 
length of regeneration and is present only in the 
embryo (or is inhibited during regeneration). 

Dennis LESTON 
Department of Zoology, 
Imperial College of Science and Technology, 
London, 8.W.7. 
Jan. 7. 
* Wolsky, A., Nature, 180, 1144 (1957). 
* Heineken, ©., Zool. J., 4, 422 (1829). . 
* Gibler, H., Zool. Anz., 98, 275 (1982); 106, 285 (1934). 
‘ Balazuc, J., Ann. Soc. Ent. Frang., 120, 17 (1952). 
* Leston, D., Ent. Mon. Mag., 92, 159 (1956). 


Inaccuracies of Anaphase Estimation of 
Radiation-induced Chromosome Exchange 


Wolff and Luippold' have demonstrated that 
analysis of metaphase aberrations and of anaphase 
bridge frequencies gives qualitatively different radia- 
tion dose curves, and directed attention to dis- 
crepancies between various results that some have 
found difficult to accommodate in classical chromo- 
some breakage theory. There seems to me to be a 
factor ignored in classical theory that may explain 
some of these discrepancies. 

In classical theory, exchanges are produced in 
numbers proportional to the square of the X-ray dose. 
Breaks are produced in numbers proportional to dose. 
At a given dose, D, the probability of an exchange in 
any one chromosome arm will be «D* and the prob- 
ability of a chromosome break in any chromosome arm 
will be BD. The probability of an exchange and a 
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break involving the same chromosome arm will be 
«D* x 28D, the factor 2 being introduced because the 
exchange involves two arms. Now half these coin- 
cident breaks will be between the exchange point 
and one of the centromeres and may effectively 
prevent an anaphase bridge occurring. The expected 
number of anaphase bridges will be proportional to 
«D?-—oBD*. Betier algebra may no doubt be 
devised, but the essential point will remain that the 
larger dose will increase the probability that an 
exchange may be ‘undone’ by the production of a 
suitable break. 

It seems unlikely that the resulting correction will 
explain the discrepancy observed by Wolff and 
Luippold unless the effective breaks adhere in 
metaphase and separate in anaphase. But it would 
explain discrepancies between metaphase and ana- 
phase data for chromatid exc » and would 
require some departure from the (dose)* law for 
exchanges at high: doses. 

J. M. THopay 


Department of Gendhits, 
The University, 
Sheffield, 10. 

Jan. 13. 

1 Wolff, S., and Luippold, H. E., Nature, 179, 208 (1957). 


Sex-linked and Sex-limited Mutation of 
the Fly Muscina stabulans (Fall.) 
(Muscidae) 


In a series of papers, Tate'-* has described the 
inheritance and expression of a mutation, white- 
apricot (w), in the blowfly Calliphora erythrocephala. 
He showed that this factor is probably situated in 
the X-chromosome and is recessive to the dominant 
allele for wild-type eye colour which is located in the 
homologous section of the Y-chromosome in hetero- 
zygous males. No evidence was found of crossing- 
over between X- and Y-chromosomes in this fly. 
The object of the present communication is to report 
a similar case in the fly Muscina stabulans. 

A few white-eyed females were noticed in a stock 
of M. stabulans which had been started with eggs 
of an unknown number of females from Johannesburg. 
The F, generation flies from these females were all 
of the wild-type, but in the F’, generation white-eyed 
females again appeared. By breeding from the 
white-eyed females and males from the same batch, 
@ pure line was eventually obtained in which the 
females are all white-eyed and the males all of the 
wild-type. This line has now been maintained for 
more than twelve generations without a single white- 
eyed male or red-eyed female appearing. A wild- 
type line was also selected for, and it has produced 
no white-eyed females in more than twelve genera- 
tions. 

When white-eyed females were crossed with wild- 
type males, the F, generation was _ wild-type, 
but the F, generation comprised 79 white-eyed 
females, 71 wild-type females and 169 wild-type 
males. When heterozygous wild-type males were 
crossed with homozygous wild-type females, the 
resulting F, and F, generations were both wild- 
type, but the F, generation yielded 43 white- 
eyed females, 239 wild-type females and 291 wild- 
type males.3 These figures support the hypothesis 
that, in this stock, the mutant gene (w) is situated 
in the X-chromosome and that there is a dominant 
allele (W) in the homologous section of the Y-chromo- 
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some (y* = 1-533, P > 0-4 and y* = 2-058, P > 0:3, 
respectively). Since the heterozygous and homozygous 
wild-type flies are phenotypically indistinguishable, 
and since there is no gradation in the expression of 
the mutant gene, the above explanation of the 
observed facts seems the most likely. The fact that 
no white-eyed males were found suggests that 
crossing-over between the centromere and (w) locus 
is at least very rare or wholly absent. 

In the Calyptrata, besides the case of Calliphora 
erythrocephala reported by Tate, white-eyed mutants 
have been described in the blowflies Lucilia cuprina® 
and Phormia regina® ; but in these cases the mutant 
genes are simple autosomal recessives to the dominant 
alleles determining wild-type eye colour. It would 
be interesting to have information on the location of 
eye colour genes in other members of the Calyptrata. 

I am indebted to Dr. D. Nolte, of the Department 
of Zoology, University of the Witwatersrand, for 
reading this communication. 
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H. E. Paterson 


South African Institute for Medical Research, 
P.O. Box 1038, Johannesburg. 
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‘Tate, P., J. Genet., 48, 338 (1948). 

*Mackerras, M. J., Aust. J. Exp. Biol. Med. Sei., 11, 46 (1933). 
* Dichler, H., Amer. Nat., 77, 287 (1943). 


Niobium in Ascidians 


Ir has been known since 19111 that the blood of 
certain species of ascidians contains organically 
bound vanadium. Bertrand? has shown that most 
marine invertebrates contain between 0-2 and 
2 parts per million of vanadium dry weight, whereas 
in ascidians the figure may be as high as 6,500 p.p.m. 
dry weight. This high level is not, however, true of 
all species, and in some families the level, where 
investigated, is not significantly above that found in 
other groups of marine invertebrates. Didemnum 
candidum, for example, is quoted as containing 
2-6 p.p.m. 

In the course of some other work I was led 
to the conclusion that some of these species of 
ascidians may possibly contain niobium in place of, 
or in addition to, vanadium. This has in fact proved 
to be correct. Preliminary analyses have kindly been 
made for me by the Chemical Research Laboratory 
of the Department of Scientific and Industrial 
Research, using spectrographic methods. These 
analyses have been supplemented by the use of 
chromatographic methods in the Plymouth Labor- 
atory. By these methods the flesh of Mytilus edulis 
was shown to contain 0-22 p.p.m. of vanadium dry 
weight and less than 0-001 p.p.m. of niobium. 
Phallusia mammillata (a species of ascidian with 
known high vanadium’ content) had 1,260 p.p.m. of 
vanadium dry weight in the flesh (compared with 
1,700 p.p.m. found by Webb*), while niobium was not 
detected (that is, less than 0-001 p.p.m. dry weight). 
In Molgula manhattensis both vanadium and niobium 
were detected. Expressed in p.p.m. dry weight, the 
vanadium content of the test of Molgula was 16, of 
the flesh without the test 101, and of the whole body 
54 (compared with 31-8 given by Bertrand*); the 
niobium content of the test was 1-9, of the flesh with- 
out the test 56, and of the whole body 26-5. These 
figures were based on analyses carried out on pooled 
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material from more than a hundred individuals. 
Investigations using niobium-95, however, suggested 
that only about one quarter of the individuals con- 
tained any niobium, the remainder lacking even the 
ability to ingest it. The chromatographic analysis of 


single individuals confirmed this: all individuals 
contained either vanadium or niobium, but there was 
no detectable niobium in animals which had sig- 
nificant vanadium, while only traces of vanadium 
could be detected in animals with detectable niobium. 
In the former group the vanadium content ranged 
from 29 to 98 p.p.m.; in the latter the vanadium 
content was less than 2 and the niobium content 25-75. 
The niobium appears to be organically bound. 

If, as has been suggested, the vanadium present in 
petroleum deposits is derived from ascidians, it seems 
likely that these may also be the source of the 
niobium which is likewise present in these deposits. 

D. B. 

Marine Biological Association, 

The Laboratory, 
Citadel Hill, 
Plymouth. 


1 Henze, M., Hoppe-Seyl. Z., 218, 125 (1911). 
* Bertrand, D., Bull. Soc. Chim. Biol., 25, 36, 39 (1943). 
3 Webb, D. A., Pubbl. Staz. zool. Napoli, 28, 273 (1956). 


Rearing Newts in the Laboratory for 
Experimental Purposes 


I HAVE always considered the methods employed 
in the rearing of newts in the laboratory as too time- 
consuming. The newts are generally maintained in 
finger bowls; the water is usually changed once a 
day, and during the summer months a cool room is 
required, or the water is changed several times a day. 

My aquarium was designed to eliminate these 
difficulties. It consists of a sheet metal tank 6 in. 
high and divided into compartments. Small holes 
are cut in the partitions so that the water can flow 
freely. A fine mesh screen is welded on the bottom 
of the partition so that the newts cannot crawl from 
one compartment to another. One end of the aquar- 
ium rests above a sink and the water is piped in at 
the opposite end. An overflow pipe regulates the 
level of the water at 3 in., and the diameter of the 
overflow pipe is at least twice that of the inflow 
pipe. A large pipe at bottom-level is used for draining 
the aquarium, which need be done only two or three 
times @ year. 

A free area 14 in. wide is provided at each end of 
the tank by making the partition 3 in. less than the 
length of the tank. This prevents the newts escaping 
through the overflow or inflow pipes. The tank can 
also be drained without removing the newts. The 
inflow pipe enters the tank at about 4} in., which is 
14 in. above the water-level, making it easy to 
observe the amount of water flow. 

The compartments are 6 in. x 8 in., and there 
are 15 of them in the present model. Since the water 
flows constantly, more newts can be placed in 
each compartment than in a non-flow container of 
equal size. The largest number that have been reared 
in each compartment is twelve. 

Each compartment contains a liberal supply of 
floating water plants, such as Hlodea (Anacharia), 
Lemna (duckweed), Riccia and several snails. Five 
sections of clear glass cover the aquarium so that the 
plants receive adequate light. Since the glass is 
in sections, newts can be removed with long 
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forceps from a compartment without uncovering 
more than three compartments. A screen covering 
tends to shade the plants, preventing them from 
thriving. 

It has not been necessary to use biological water. 
Newits do equally well in tap water, and I have raised 
them in the city water of New York City and Chicago. 

Most investigators who employ newts feed each 
one individually by offering it meat with a pair of 
forceps ; this occupies considerable time. I find that 
if small pieces of ground muscle are placed in the 
water once a week the newts will eat readily ; only 
10-15 min. a week is then required to feed a hundred 
or more newts. 

By employing the principles of the aquarium 
described above, many more newts can be studied 
at less expense of time and money than by the 
methods generally used. 


Davin D. 
Department of Anatomy, 
Stritch School of Medicine, 
Loyola University, 
706 South Wolcott Avenue, 
Chicago 12, Illinois. 


Release of Phosphate from Soil Minerals 
by Hydrogen Sulphide 

In this laboratory it was observed that some 
colonies of soil bacteria and fungi, grown on carrot- 
extract agar containing 0-1 per cent ferric phosphate 
in suspension, turned the particles of phosphate in 
their vicinity black. Blackening occurred only when 
hydrogen sulphide, was produced by these organisms, 
some of which formed it anaerobically but others 
aerobically. Bromfield! showed that hydrogen 
sulphide was produced by several strains of Bacillus 
megaterium in apparently well-aerated soils. These 
results suggested jthat sulphides in soil may reduce 
ferric phosphate to black ferrous sulphide and release 
available phosphate. 

The influence of 24-hr. treatment with hydrogen 
sulphide at room temperature was determined on 
phosphates of ferric iron (isomeric with meta- 
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Fig. 2. Release of phosphate from ferric phosphate by hydrogen 
sulphide in the presence and absence of dieintfitans | oxide 


strengite) of calcium (hydroxy apatite, octa phosphate 
and a trace of brushite) and of aluminium (amorphous 
by X-ray analysis), and also on ferric and calcium 
phytates. 

Phosphate was released from ferric phosphate by 
much lower concentrations of hydrogen sulphide 
than from tri-calcium and aluminium phosphates or 
from ferric and calcium phosphates. It was considered 
that most soils would not contain sufficient hydrogen 
sulphide even under anaerobic conditions to attack 
any phosphate other than ferric phosphate. Since 
most soils contain sesquioxides which might compete 
with ferric phosphate for any hydrogen sulphide 
formed, additional treatments were included to test 
the effect of hydrogen sulphide on ferric phosphate 
mixed with either iron oxide (hematite) or aluminium 
oxide (boehmite) in the ratios of 1: 10 and 1: 100. 

Increasing amounts of sulphide increased the 
quantity of phosphate in solution, measured colori- 
metrically* as shown in Figs. 1 and 2. 

At all sulphide-levels the amount of phosphate in 
solution was suppressed when sesquioxides were 
present, particularly by the finely crystalline alum- 
inium oxide, but less so by the coarser iron oxide. 
The level of phosphate in solution reached a maximum 
after several hours and thereafter fell steadily, 
suggesting refixing of phosphate on the surface of 
sesquioxide particles. 

Sesquioxide would greatly hinder release of phos- 
phate, but in waterlogged siliceous soils, low in ses- 
quioxides,but high in hydrogen sulphide, release of 
phosphate might be of importance. 

I thank Dr. R. J. Swaby for helpful suggestions 
during this work. 
Joan I. SPERBER 


Microbiology Department, 
Commonwealth Scientific and 
Industrial Research Organization, 
Division of Soils, 
c/o Waite Agricultural Research Institute, - 
Private Bag, 
Adelaide. 


1 Bromfield, S. M., J. Gen. Microbiol., 8, 378 (1953). 
* Gomori, G., J. Lab. Clin. Med., 27, 955 (1942). 
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FORTHCOMING EVENTS 


Monday, March 31 


INSTITUTION OF ELECTRICAL ENGINEERS, RADIO AND TELECOM- 
MUNICATION SECTION (at Savoy Place, London, W. Cs 2), at 5.80 p.m.— 
Informal Byening on “Future Radiocommunication Methods for Civil 
Aircraft”. Talk by Mr. W. E. Brunt. 


Soctzmty oF ENGINEERS (at the Geological Society, 
House, Piccadilly, London, W.1), at 5.30 p.m.—Mr. A. H. T 
“Soilin British Hatway Civil Engineering”. 


SoctreTy oF CHEMICAL INDUSTRY, LONDON SECTION (at 14 Belgrave 
Square, S.W. 6.30 p. ‘m.—Prof. G. Wilkinson: “Tra 
ond Metal-Hydrogen Complex Compounds”. 


‘AL GEOGRAPHICAL Socrety (at 1 Kensington Gore, London, 
at 8.80 p.m.—Mr. Thor Heyerdahl: “The Enigma of Easter 


Tuesday, April | 


INSTITUTION OF MECHANICAL ENGINEERS (at 1 Birdcage we 
8.W.1), at 10a. and 2.45 p.m.—Dr. G. W. 
Gardne: . Baxter and Mr. H. Bedford: “Rockets i 
Guided Flight” da Vinci 


INSTITUTE OF REFRIGERATION (joint meeting with the Low TEm- 
PERATURE GROUP of the PHysicaL SootEty, at the Junior Institution 
of Engineers, House, 14 Rochester London, 8.W.1), at 
5.30 p.m.—Dr Haselden and Dr. imek: “An Experi- 
mental Study of the Use of Mixed pettinwenie for Obtaining Cooling 
Over a Temperature Range”. 


INSTITUTION OF CIVIL ENGINEERS (at Great Geo: 
8.W.1), at 5.30 p.m.—Sir Claude Inglis and Mr. 
“The Long-Term Effect of Training Walls in Retaarice” 

INSTITUTION OF ELECTRICAL ENGINEERS, EDUCATION DISCUSSION 
CIROLE (at Savoy Place, London, W.C.2), at 6 p.m. Discussion on 

“Economic Aspects of Electrical 1 Engineering”’. 


London, 
T. ‘Kestner: 


Tuesday, April |—Wednesday, April 2 


INSTITUTE OF BroLogy (in the Beveridge Hall, Senate House, 
University of London, Malet Street, London Ww.C.1), at 10 a.m. 
daily—Second International Symposium on “Freezing and Drying”. 


NATIONAL COAL BoaRD (at the Mining Research Establishment, 
Worton Hall, Worton Road, Isleworth, Middlesex)—Conference on 
“The Mechanical Properties of Non-Metallic Brittle Materials”. 


Wednesday, April 2 


PuysicaL Society, CoLour Group (in the 
Im Institute Road, London, 
mercy: Annual General Meeting. 


‘AL METEOROLOGICAL eo (at 49 Cromwell Road, London, 
8.W. a at 5 p.m.—Prof. C. W. Allen: “Solar Radiation” (Symons 
Memorial Lecture). 


INSTITUTE OF PETROLEUM (at 61 New Connndlials Street, London, 
W.1),at 5.30 p.m.—Dr. A. Klinkenberg (N.V. De Bataafsche Petroleum 
and Explosion Hazards in the Petroleum 
ndus 


SocreTy FOR ANALYTICAL CHEMISTRY (at the Chemical Society, 
sg we House, Piccadilly, London, W.1), at 7 p.m.—Meeting on 
“Gas Chromatography”. 


Thursday, April 3 
F METALS, LONDON Local Sgorron (at 17 Belgrave 
Tomiie: 8.W.1), at 6.30 p.m.—Annual General Meet 
follow ed by Mr. W. E. Ballard : “New Protective Coatings for M 
Saturday, April 5 
BRITISH INTERPLANETARY SOCIETY 3 the Tudor Room, Caxton 


Hall, Caxton Street, London, 8.W.1 p p.m.—Mr. F. R. F. Taylor: 
“Problems of Handling Large Mi iaofies les” 


ics Department, 
.W.7), at 9.45 a.m. 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned 
LecTURER (male, with sound practical and teaching ence 
iy Crop HusBANDRY—The Principal, Institute of ‘Agricul ure @ 
Horticulture, Oaklands, St. Albans, Herts (April 4). 
ASSISTANT, Grade B (with a good honours degree and preferably 
ng experience), IN CHEMISTRY, to teach general chemistry to 
G.C.B. Advanced Level and assist with teaching of inorgante ch 
tp. level—The Principal, Brighton Technical College, Brighton 
115 
URER IN PHYSICAL Gas and an ASSISTANT LECTURER 
ath Capel —The Registrar, College of Technology, 
ou 
‘+ SPECTROSOO! with an honours degree and/or the A.R.1.C., and 
a knowledge» an jal interest in spectroscopy) IN THE PUBLIC 
ALYST’s SROTION of Public Health Department Registrar, 


The University, Bristol (April 8). 


NATURE 935 


4 


ASSISTANT DIRECTOR OF THE RoyAL BoTaNnic GARDENS, Kew— 
Civil Service Comission, $0 Old Burlington. Street, London, W.1, 
quoting Ref. 8.4825/58 (April 10). 

Lyons FELLOW (graduate in medicine or science (if = latter 
preferably with a Ph.D. in one of the medical sciences) ) FOR M’ 

EROSIS AND ALLIED NERVOUS DISEASES, to take part in a combined 
P amme of research, under the direction of the Professor of 
‘athology, on the biology of myelin and the experimental pathology 
diseases—The Registrar, The University, Leeds 2 
R LECTURER IN MATHEMATICS—The Secretary, Royal College 
of Belence and Technology, Glasgow (April 14). 
UNIVERSITY DEMONSTRATOR IN PHYSICAL CHEMISTRY—Dr. F. B. 
Helpings University Chemical Laboratory, Lensfield Road, Cambridge 


(4 

al NIOR J.BOTURER (with high academic qualifications and/or pro- 
fessional qualifications, and some experience) IN CHEMICAL 
ENGINEERING at Neath College—The Director of Education, 


County Hall, Cardiff 

ASSISTANT URER MACOLOGY—The Registrar, The 
University, Manchester (April 19). 

BACTERIOLOGIST (with a university honours degree in science or 
equivalent qualifications together with some research experience and 

a knowledge of, and experience in, general bacteriology) IN THE 
Division © ¥ FISHERIES AND ANOGRAPHY, Commonwealth Scien- 
tific and Industrial Research Organization, Cronulla, near Sydney, 
New South Wales, Australia, to study the importance of bacte’ 
in building up and decomposing organic matter and in oclnaiites 
the various inorganic compounds present in the sea—Chief Scientific 
Liaison Officer Kueicalien | Scientific Liaison Office, Africa House, 
Kingsway, London, W.C.2, quoting Appointment No. 320/137 (April19). 

GRADUATE (preferably with some postgraduate experience in 
microscopy and/or biology), for work involving applications of ultra- 
violet one mnicroscopy, etc., in biology—The 

Research Insti , Fulham Road, London, 8.W.3, 
(April 19). 

SENIOR LECTURER (university graduate with industrial and teaching 
experience, and preferably some experience in development work in 
a branch of electronics) IN ‘ys1os—The Twicken- 
ham a College, Egerton Road, Twickenham, Mddx (April 19). 

CHAIR oF Paysics—The Registrar, University College of Wales, 
(April 30), 

HIEF LABORATORY STEWARD (preferably with university or equiva- 
lent experience) IN THE DEPARTMENT OF CHEMISTRY, University 
College of Rhodesia and Nyasaland—The Secretary, Inter-University 
Wicd ( fe is” Education Overseas, 29 Woburn Square, London, 

IMPERIAL CHEMICAL INDUSTRIES RESEARCH FELLOWS IN CHEM- 
ISTRY, PHYSIos and allied subjects, for example, PHARMACOLOGY, 
ENGINEERING or ALLURGY—The Registrar, The University, 
Manchester 13 (April 30). 

RESEARCH ASSISTANT or JUNIOR FELLOW IN ABRONAUTICAL 
rena @—The Registrar and Secretary, The University, Bristol 

3 

ESEARCH FELLOW IN THE DEPARTMENT OF NUCLEAR PHYSICS, 
Australian National University—The Secretary, Association of Uni- 
versities of the British Commonwealth, 36 Gordon Square, London, 
W.C.1 (Australia, April 30). 

LECTURER or ASSISTANT (Grade B) (with teaching and research 

experience) IN GEOLOGY (PALHZONTOLOGY AND to 
the standard of the B.Sc. (Special) degree of the University of London 
—tThe Clerk to the Governors, Chelsea College of Science and Tech- 
nology, Manresa Road, London, 8.W.3 (May 8). 

ASSISTANT | ap ropriate honours degree) IN RESHARCH I 
AGRIC ‘or research on crop plant cvoletion-7ihe 
Secretary, of The University, Downing Street, 
(May 16). 

‘ANT PROFESSOR (preferably with a Ph.D. in a biological 

subje nag a experience in electron microscopy) OF ANATOMY at 
Dalhousie University, Canada—The Secretary, of Univer- 
poe of the British ommonwealth, 36 Gordon Square, London, W.C.1 


, y 31 ). 
MupICINE—The Registrar, The University, Manchester 13 
y 31). 
ASSISTANT (Grade B) TO TEACH PHysics—The Principal, College 
of Faery Queen Street South, Huddersfield, 
AL CHEMIST (with a first- or second-class honours degree 
in oe ne or equivalent, experience of handling radioactive isoto 
all ‘Chem of counting equipment, and a knowledge of electronics at 
Research D.S.L.R., Teddington, to lead a 
d in tric work—The Ministry ‘of 
and National Service, Technical and Scientific Register (K), 26 King 
Street, London, S.W. F.207/8A. 

SICIST OF ENGINEER, to co-operate ‘in the design and develop- 
ment of a large liquid yet bubble chamber and cara. NF 
for use in high energy nuclear physics research (Ref. No. 220(a@ 
and a DRAUGHTSMAN, to work with the above (Ref. No. 220(b))— 

strar, The University Liverpool 3, stating the appropriate Ref. No. 
OSTDOCTORAL AND EDOCTORAL RRSBARCH ASSOCIATES IN 
EXPERIMENTAL AND THEORETICAL CHEMICAL Puysics in the Molecular 
Excitation Group—Dr. R. W. Nicholls, Department of Physics, 
University of Western Ontario, London, Ontario, Cai 
TECHNICIAN or JUNIOR TECHNICIAN *(male or female) 
THE PATHOLOGICAL LABORATORY—The Secretary, Wembley 
Hospital, Wembley, Middlesex. 
ASSISTANT (honours graduate in microbiology or zoology) 
IN THE VACOINE LYMPH DEPARTMENT, for work on the development 
of tissue culture methods in the bulk production of virus and related 
Secretary, The Lister Institute, Elstree, Hert- 
re, 
SCIENTIFIC ASSISTANT (ABSTRACTOR) (with a degree in agriculture 
or natural science and a knowledge of languages)—The Director, 
Commonwealth Bureau of Pastures and Field Crops, Hurley, Maiden- 


, Berkshi 
SorENTIFIO a good science degree, a reading know- 
ledge of two (preferably other than French or 


| 
| 
) 
) 
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German and b knowl 8. (Washington, D.C.: United” States Naval Observatory, 
of soil siology) ‘or work igs selene information 18875 + 


service involving abstracting and indexing—The Director, Common- 
Bureau of Soils, Rothamsted Experimental Station, “Wiarpenden, 
erts. 

ScrEnTIST (preferably with a pass > rap or at least H.8.C. (science) 
or equivalent, and an interest in a wide range of scientific subjects), 
to assist in the planning and operational control of overseas none 
and to collaborate with authors in the preparation and edit 
reports from scientific records obtained during trials, the post invo ong 
tours of duty abroad—The Senior Recruitment. Officer, Atomic 
Wane Research Establishment, Aldermaston, Berks, quoting Ref. 
1 


REPORTS and other PUBLICATIONS 
(not included in the monthly Books Supplement) 


Great Britain and Ireland 


British Museum to the Ornithology 
of Western South he British (Natural 
History) South Ai Africa 1940-60. By J. D. Macdonald. 
xi+174+7 plates. 35s. The Calicine of the Indo- 
Part Genus Heizma udiow. By P. F. 
Mattingly. 


wed 57. 12s. 6d. Bulletin of the "British Museum (Natural 
History). “Entomology. Vol. 5, No.9: A Study of the Chironomidae 
(Diptera) of Africa South of the Sahara. By Paul Freeman. Pp. 

321-426 Vol. and Little-Known Species 
of African choptera By 10s. Vol. 6, 
No, 2: New Hystricho; honapt rome . A. M, Smit. 

. 89-76. 108. Vol. 6, No.3: Neu rotyiiden Britischen 


useum 21. Beitrag zur Kenntnis aor erotyliden (Col.). Von Kurt 
pane. Pp. 77-90. 5s. Vol. 6, No. 4: Lectotypes of Trichoptera 
from thi KeLachian Collection now in the British Museum (Natural 
History). D. E. Kimmins. Pp. 91-126. 9s. Vol. 6, No.5: New 
of tie Genus Dicercomyzon Demoulin (Ephemeroptera Fam 

corythidae By D. E. Kimmins. Pp. 127-186. 48. Vol. 6, No. 6: 
Revision of the eotropical Acan nini (Coleoptera : Ceramby- 
y Lawrence 8. Dillon. 
5 logy. Vol. 3, No. 8: ” the oo Flora of the 
y Tracey Lake Basin, Devonshire. a Bs . J. Chandler. Pp. 
73-188 + plates 11-17. 25s. (London: Museum (Natural 

story 

Ministry of Power: Safety in Mines Research Establishment. 
Safety in Mines Research 1956: Thirty-fifth Annual Report. 
75+4 plates. (London: H.M. Stationery < Office, 1958.) 4s. net. pifll2 

General Register Office. The Registrar General’s Quarter! 
England and Wales of Death Marriages ; motions 


Weather; Population Estimates; quarter ended 30th 
} eel 1957. (No. 435, 3rd ‘Qtr. 1957.) Pp. 24. (London: H.M. 
Stationery Office, 1957.) 1s. 6d, n [8112 


The British Gelatine and Glue Associatio 
Report for the year October 1956 to September 1957. + Ot 
don : British Gelatine Research Association, 1957. ue S112 


Stassland d Research [ iments in 
rt for 1956. ~ wile (Hurley, near Maidenhead : 
Grasslant rch Institute, 1957.) 5s. 


112 
Flora of Tropical East Africa. Orobanchaceae. Editedjby Dr. We 
Tyrrill and BE. Milne-Redhead. Pp. 7. (London: Crown Agents = 
Oversea Governments and Administrations, 1957.) 1s. 6d. [8112 
Dental Practitioners’ Formulary 1957, for use in the National 
Health Service. Pp. 49. eee: British Medical Association and 
The Pharmaceutical Press, 1957.) 3 (8112 
Royal of Chemistry. Mon Reports 
1957, No. 8: Zone Refining. L. Parr. plates. 
(London : Royal Institute of ph Ro 1957.) 6s. net. $112 
Kent Incorporated Society for riments 
culture. Abstracts and Index the Annua ee: 
1913-1953, East Malling Research Station, Pp. vi +176. (East 
it Malli ing Restaseh Station, 1957.) 20s. 2 
United Kingdom Atomic Ene Authority : 
Report on the Conference on the Utilisation of —_ om Nuclear 
Reactors, held at Harwell on 18th January, 1957. 
CE/R 2257.) (London: H.M. Stationery Of Office, 1957. 


Other Countries 


Sveriges Ser. Aa, No. 187: Beskrivning 
till Kartbladet, Varvik. 'Av Walter Larsson och Ragnar Sandegren. 
. via. 10 kronor med karta. Ser. Aa, No. 199: 
ll Kartbladet Uppsala. Av P. H. Lund 

tm ig st. Pp. 117+1 plate. 10 kronor med karta. (Stockholm : 
oktryckeriet P. A. Norstedt and Séner, 1956.) [8112 

Te versity of California Publications in Botany. Vol. 29, No. 2: 
Systematic Anatomical Studies on ena cage and Other Woody 

mbellales. php Lucas Rodrigu Pp. 145-318 +plates 36-47. 
bie = and les : University "of California Press ; London : 

bridge University F Press, 1957.) 3.50 dollars. $112 

U.S. Department of Commerce : Weather Bureau. Technical ‘aper 
No. 82: Upper-Air Climatol of the United States. Part 1: Aver- 
ages for Isobaric Humidity, and 
Density. By Benjamin Ra’ Pp. iv+199. (Washington, D.C. : 
Government Print "1987.) 1.257 rs. {3112 

Publications de l'Institut National Agronomique du 
Congo Belge. ~ Série Scientifique, No. : Symbiose Rhizobium- 
Légumineuses. en on Equatoriale. Per Charles Bonnier, Pp. 67. 
60 francs. Série nique, No. 52: Essai Th = ue de Détermina- 
tion de la Puigsance Utile au Sciage en Fonction ariations Dimep- 
sionnelles. Par R. C. Antoine. Bruxelles : Institut 
pour I’Ktude momique du Ige (311 

United States Naval Observatory Mrcular : Positions, isan, 
and Counts of Sunspots, April, 1067. By Wintived “Sawtell Cameron. 


The Market for Apples and Pears in O.E.E.C. Countries. Me 
Paris: Organization for Economic Co-operation ; ; London: H.M. 
tationery Office, 1957.) 150 French francs; 3s. ; 6.50 dollars. {3112 

Control of Losses in Young Farm Ani imals. Pp. 196. (Project No. 

345.) (Paris: European mi: mpgs ency of the Organization for 
European Economic Co-operation ; ; on: H.M. Stationery Office, 
1957.) 600 French francs; 12s. ; lars. 3112 

University of Bombay. Botanieal Memoirs, No. 3: Precipitation 

Effectiveness in Bag to the Vegetation of India, Pakistan and 
Burma. By Dr. F. R. cha and Dr. G. Y. Shan 
(Bombay: The “University, 1957.) Rs. 1.50 
New South Wales : Department of "i 
the New South Wales National Herbarium, Vol. 2, No.6: A Review 
of the Family Oleaceae. By L. A. 8S. Johnson. . 395-418, (Sydney : 
New South Wales National Werietoon. 1957. [311 
Life Insurance Company. Statistical Bulletin Voi, 
38 (November, 1957): Increased Chances of a Golden Wedding 
Continued Progress Against Tuberculosis. Death Tolls from Fires 
and Explosions. Aspects of the Suicide Problem. Pp. 12. (New » of 
Metropolitan Life Insurance Company, 1957.) 112 
Bulletin of the Florida State only Biological Sciences. “4 3, 
No. 6: The Biology and Systematics of the Pinfish Rhom- 
boides (Linnaeus). By David K. Caldwell. Pp. 77-174. 1.25 dollars. 
Vol. 2, No. 7: Historical Biogeography of Present-Day Florida. By 
Wilfred T. Ni 75-220. 60 cents. (Gainesville, Fla.: Florida 
State Museum, 1957. (8112 

Smithsonian Miscellaneous Collections. ver 134 

Brachiopods from Central Oregon. Nou 

iv+79+12 plates. (Publication 4302.) ol. 185, No. 2: orpholoey 

and Taxonomy of the — if Le 
By Jt., and Helen Ta 1i+24 


Al 
slates. 4808.) Vol. 1385, No. 5: ‘Studies 
uatemalan Jade. By William’ 
(Publication 4807.) Vol. 185, No. 6: A Revi: Tntengeotetien of 
External Reproductive Organs of Insects. 
grass. Pp. iii+60. (Publication 4309.) (Washington, D.C.: Smith- 
sonian Inetitution, 1957.) [8112 
Commonwealth of Australia. Fifth Annual Report of the Australian 
Atomic Ene Commission for the year ended June, a, 
(Sydney : Printer, 1987.) ) [3112 
United States of ‘the Interior: Survey. 
Professional Paper 280-B-D: Geo! of Sai Mari Islands. 
Part 2: Petrology and Soils. Chapter B : Petrol of the Volcanic 
Rocks. By G. Schmidt. Chapter C : 
stones. By J. Harlan Johnson. Chapter D: ees 
Pp. + lates 2,4, 26-36. aper 
: Geology of Saipan, Mariana ‘Islands. Part 3: Paleonto- 
logy. Calcareous By J. Harlan Chapter 
Discoaster and Some Related Microfosails, By M. N. Bramlette. 
Cha ter G: Eocene Radiolaris. By William _ ‘Heidel. Chapter H: 


8 ler Foraminifera. By Chapter I : r Foramini- 
fera. By W. Storrs Cole. Chapter Echinoids. Ti 6. Cooke. 
Pp. viii +209-360 + plates 37-119. D.C. : vernment 
Printing Office, 1957.) (3112 
Companhia de Diamantes de Servicos Cul- 
turais. Museu do Dundo. Publicacoes Culturais, No. Subsidios 


a Estudo da Biologia na Tanda. Posiaphiges de 
Pang "Angola (Deuxiéme série). Par Dr. Jeannel. Pp.112. (Lisboa: 
Companhia de Diamantes de Angola, 1957.) (3112 
ee of the ‘American Philosophical Society. New Series, 
Voi. 47, Part 5: Maistre Nicole Oresme: Le Livre de Bae ue 
d-aristote. (Critical Edition of the French Text from the Avranches 
Manuscript with the Original Latin Version, Introduction and English 
Translation.) By Prof. Albert Douglas Menut. Pp. li+7 783-854. 
2{dollars. New Series, Vol. 47, Part 6: Nikolas Mesari Descrip- 
tion of the Church of the Holy Apostles at Be Greek 
Text, Edited with Translation, Commentary inoleign, 
Glanville Downey. P . 11+ 855-024. 2 dollars * Philadelphia : Ameri- 
can Philosophical Society, _— ) (8112 
Architectural Science, No. 2: Mb een om 3 of the Symposium on 
Structure and Architecture. Edited b: y Prof. Henry J. Cowan. Pp. 
xii+95-200. (Sydney: Sydney University Extension Board, 1957. 
= from Academic Press, Pty., Ltd., Box 4251, 
e 1s. 
Canada. National Research Council: Division of Building 
Research reeset No. 38: Some Results of the Snow Survey “yj Canada. 
By L. W. Gold and G. P. Williams. Pp.ii+8+7 es. (NRC 4389.) 
25 cents. Research Paper No. 40: An Analysis of Snow Cover Charac- 
teristics at Aklavik ne Resolute, Northwest Territories. By G. P. 
illiams. Pp. ii+5+7 figures. ( RC 4473.) 25 cents. (Ottawa: 
National Council of Canada, 1957.) {131 
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Sweeme « 


' Another T. & M. Invention 
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THE VACUUM INFRA-RED 
MOISTURE TESTER 


(Provisional Patent No. 12198/57) 


Direct reading of percentage (0-100% in 0-2% 
divisions). 

Very low temperature of sample (therefore suitable 
for antibiotics, etc. ). 

Very quick results. (Cotton, wet sand, synthetic 
fibres—two to three minutes.) 

Very robust enclosed mechanism. (Operated by 
all-comers for ten days without adjustment ! ! !) 


This is not a cheap instrument, but it will 
enable many industries to get quick and 
very accurate results on their products 
in a way never before possible 


(AS THE SAMPLE IS WEIGHED IN VACUO 
DURING DRYING, THERE IS NO RE- 
ABSORPTION OR AIR CURRENT ERROR 
AS IN NORMAL MOISTURE TESTS.) 


TOWNSON & MERCER LIMITED 
CROY DON Telephone: THOrnton Heath 6262 ENGLAND 


ZENITH 
NOW AVAILABLE 
Automatic 


95% VOLTAGE REGULATORS 


where a constant pre-determined 


T e E supply voltage is required, these 
Regulators are designed 

to give a controlled 

output voltage 

within 1% with 


Standard Forms: — Nitric acid, nitrates, 


ammonium salts, potassium phthalimide, iations up to plus 
nitric oxide, nitrogen dioxide, nitrogen, Manufisctaoed for 
ammonia single- and three- 
phase loads from 
5 up to 23 kVA 

Exclusive distributor in Great Britain: per phase. 


20th CENTURY ELECTRONICS LTD. request 


KING HENRY’S DRIVE 
The ZENITH ELECTRIC CO. Ltd. 
| ZENITH WORKS, VILLIERS RD., WILLESDEN GREEN 
MANUFACTURED BY LONDON, N.W.2 
ISOMET CORPORATION. PALISADES PARK, Phone : WILiesden 6581-5 Grams : Voltaohm, Norphone, London 
N.J. U.S.A. | MANUFACTURERS OF ELECTRICAL EQUIPMENT 


INCLUDING RADIO AND TELEVISION COMPONENTS 
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BECK 


RBEFLECTING 
MICROSCOPE 


BAKER 


INTERFERENCE 
MICROSCOPE 


— the most 
important 


advance 


for work in visible, ultra- 


violet and infra-red light, 


utilizing the range of re- 


flecting objectives, with 


in microscopy 


powers of XI5 to X172 


C. BAKER of Hobom LTD. 


METRON WORKS, PURLEY WAY 
CROYDON, SURREY Full particulars from 


Chopin 385-67 R&JBECK LTD. 


GRANT 


THE STANDARD LABORATORY WATER BATH 


Range 10°C. to 100°C. 
Sensitivity + 0-25°C. 
Propeller or pump stirring. 
Stainless steel tanks. 
Prices £27 5 0 to £32 0 0. 
All accessories available. 
12 months guarantee. 


SB2 bath, 
18" x & x 74° 
£28 10.0 


GRANT INSTRUMENTS 


BARRINGTON, CAMBRIDGE 
Telephone: HARSTON 528 


Printed in Sane Britain by a. Kniout & Co., The Gainsborough Press, St. Albans, and published by MACMILLAN ‘& 'Co., LiMiTED, 
at St. Martin’s Street, London, W.C.2, and Sr. “hes, Press, INC., 103 Park Avenue, New York oN U.S.A.—Saturday, March 29, 1958. 
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CASELLA. 

TEMPERATURE & HUMIDITY RECORDERS 
for 

ACCURACY RELIABILITY ® ROBUSTNESS 


The instrument illustrated incorporates a bimetallic The Thermograph 
coil which gives a rapid response to temperature changes 
and very accurate recordings, It can be supplied with daily 
or weekly charts to a wide variety of ranges. 


C. F. CASELLA & Co. Ltd 


REGENT HOUSE, FITZROY SQUARE 
LONDON, 
Telephone: %EUSton 3944 
Member Scientific instrument Manufacturers’ Association of Great Britain 


There Is a 
Delicate Balance... 


between QUALITY 
and ECONOMY 


NUTRITIONAL BIOCHEMICALS CORPORATION 
always assures you the economy of lowest possible 
prices . . . yet never sacrifices their proudest asset 
— quality of product. 
A COMPLETE SELECTION OF MORE THAN 
300 AMINO ACIDS AND PEPTIDES 
TYPICAL AMINO ACIDS 


Glutamine Valine, D, DL, L 
Phenylalanine, D, DL, L Ornithine, DL, L 

Homoserine Do iL R. 
Homocysteine 
Histidine 


BIOCHEMICALS 


NUTRITIONAL BIOCHEMICALS CORPORATION 
21010 Miles Avenue e Cleveland 28, Ohio Write for new 

Catalog, Feb. 1958 

Over 2,100 items, 


Write Dept. 108. 
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ASSOCIATED LEAD 


Pure 
Antimony 


We produce metal that is at 


least 99.999% pure antimony 


for use in the electronics 


industry. Enquiries are 


invited and should be sent to 


any of the addresses below :-— 


MANUFACTURERS LIMITED 


IBEX HOUSE, MINORIES, LONDON, E.C.3 
CRESCENT HOUSE, NEWCASTLE 
LEAD WORKS LANE, CHESTER 


EXPORT ENQUIRIES TO: THE ASSOCIATED LEAD MANUFACTURERS EXPORT CO. LTD., IBEX HOUSE, MINORIES, LONDON, E.C.3 
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Autre temps. autre moeurs 


Every man to his taste : and the taste of the ancient Syrians was to imbibe beer through 
reeds or tubes. The ladies of the Sumerian court were allowed three quarts of it daily, 
but the humble workman had to be content with a couple of pints of malt liquor. 
Both brewing and wine-making played an important part in the early developments of 
chemical technology and in turn led to the elaboration of methods of distillation, 
culminating in such efficient devices as the Coffey still. 


now inclined to reject such a cumbersome process in favour of deionisation. 


The Elgastat provides deionised water instantly—at 


} 

} 

} 

} 

} 

} 

: Water also may be purified by distillation, but the discriminating technologist is 
} 

} 

tap speed. 


It requires neither power nor regeneration in situ. 


) .  Elgalised water is free from trace metals, silica, ammonia 
; and CO,. pH value is 6.6 to 7. Electrical resistance is 4 
megohms-cm+. Elgalised water is up to 75 per cent cheaper 
than heat-distillate. 


Equipment cost: £30. 5s. 0d. to £72. 0s. Od., according to 
output. 


Our technical bulletin B.24/N includes a paper ‘Deionisation 
in the Laboratory’ and gives effluent cost for your own area. 
Please ask for a copy. 


INTERNATIONAL SPECIFICATION 


Elgastat 8B102/E is designed specifically for use overseas. 
( Cost is £39. 0s. Od., including packing and shipment to any 
point of the globe. Please ask for Export Leaflet B102/N. 


If it’s Ton Exchange-ask f [ G A first 


Elga Products Ltd., lon Exchange Division, Railway Place, London, S.W.I9. LiBerty 6276 
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A Portion of the New Sigma Reagent Catalogue 


One of a series of advertisements which will reproduce the complete list. 
Complete list available on request. 


Other package sizes shown in complete catalogue. 


4-Amino-! ,3-Dimethy! uracil (pfs) | gram 


2-AMINO-4,6-DIMETHYLPYRIMIDINE Sgrams 6.25 
(pfs) Og 11.50 25¢ 27.50 


4AMINO-2-HYDROXY-5-HYDROXYMETHYL- 
PYRIMIDINE—See 5-Hydroxymethy! cytosine 


2-AMINO-4-HYDROXY-6-METHYL- Sgrams 6.00 
PYRIMIDINE (pfs) 25g 25.00 100¢ 85.00 


4-AMINO-2-HYDRO XY-5-METHYLPYRIMIDINE HCI 
ethyl cytosine HC! 


4AMINO-6-HYDROXY-5-NITROSO- | gram 2.50 
2-THIOPYRIMIDINE (pfs) 10g 15.00 25g 31.25 


2-AMINO-6-H YDRO X YPURINE—See Guanine 


2-AMINO-6-HYDROXYPURINE SULPHATE—See 
Guanine sulphate 


6-AMINO-2-HYDROXYPURINE SULPHATE— 
See Isoguanine sulphate 


2-AMINO-4-HYDROXYPYRIMIDINE—See Isocytosine 
4+AMINO-2-HYDROXYPYRIMIDINE—See Cytosine 


4-AMINO-6-HYDROXY-2-THIO- Sgrams 6.25 
PYRIMIDINE—C.P. (pfs) 


4AMINO-5-IMIDAZOLE CARBOX- 250 mg 5.50 
AMIDE HCI (pfs) ig 15.00 Sg 62.50 


p-AMINO ISOBUTYRIC ACID (DL) I gram 5.00 
(pfs) 250 mg 


2.00 

6-AMINOLEVULINIC ACID (pfs) 85.00 
2-AMINO-6-MERCAPTOPURINE (pfs) I gram 35.00 
6-AMINO-2-MERCAPTOPURINE | gram 5.00 
SULPHATE (pfs) Sgrams 20.00 
2-AMINO-6-METHYLPURINE (pfs) I gram 20.00 


4AMINO-5-METHYL-2-THIOPYRIMIDINE— 
See 5-methyl-2-thiocytosine 


5-AMINO-OROTIC ACID (pfs) (5-Amino-6-carboxy-2,4- 
dihydroxypyrimidine) Ig 7.00 Sg 30.00 


D-AMINO ACID OXIDASE, Crude 
(Hog Kidney) (pfs) 5 grams 


6-AMINO PURINE—See Adenine 
6-AMINO PURINE SULPHATE—See Adenine sulphate 


2-AMINOPURINE, Nitrate Salt (pfs) gram 25.00 
4-AMINO-PYRAZOLO (3,4-d) PYRIMIDINE 
(Adenine antimetabolite) ig 25.00 500mg 15.00 


2-AMINOPYRIMIDINE Repurified (pfs) 5grams 2.50 


ine su 


4-AMINO-2-THIOPYRIMIDINE—See 2-Thiocytosine 
5-AMINO-2,4,6-TRIMYDRO XYPYRIMIDINE— 
Uramil 


AMINO-TRIPEPTIDASE (pfs) 500 mg 30.00 


SEND YOUR INQUIRIES TO: 
GEORGE T. GURR, LTD., 136/139 NEW KING’S ROAD, LONDON, S.W.6 


or directly to : 


Il 


CHEMICAL COMPANY 


5-AMINO URACIL (pfs) Sgrams 4.00 
5-amino-2,4-dihydroxypyrimidine 25 grams 12.50 
AMYLASE, Crystalline (pancreatic) (pfs) | gram 50.00 
ANDROSTENEDIONE (pfs) I gram 5.25 
ANDROSTERONE (pfs) I gram 7.50 
ANILINE Solution 
Stock No. 490- 50 ml 1.25 
ARGINASE, (Bovine Liver) I gram 30.00 
(pfs) 500 mg 20.00 100mg 6.00 
ARGININE DECARBOXYLASE (pfs) Inquire 
ASPARTIC ACID, DL (pfs) 100 grams 4.00 
ASPARTIC ACID, L (pfs) 10g 3.10 25¢ 6.00 
ASPARTATE-coKG SUBSTRATE 
Stock No. 490-4 100 mi 5.25 
ASPARTATE SOLUTION Stock No. 410-1 
0.2M in. 0.1M Phosphate Buffer pH 7.5 100 mi 4.00 
Prepared for the LaDue-Karman Deter- 
mination of Transaminase in Myocardial 
infarction 
8-AZA-1,3-DIMETHYL-2,6-DIO XYPURINE— 
See 8-Aza-! ,3-d 
8-AZA-I,3-DIMETHYL-XANTHINE (pfs) | gram 5.00 
8-AZA GUANINE (pfs) Ig 2.80 Sg 12.50 
8-AZA XANTHINE (pfs) lg 2.80 Sg 12.50 
BARBITURIC ACID (pfs) 25 grams 
(2,4,6-Trihydroxypyrimidine) 100 grams 4.00 
BORNEOL GLUCURONIDE, Sigma 
Grade I gram 10.00 
5-BROMODEOXY URIDINE (pfs) 175.00 
5-BROMO-2,4-DIHYDROXYPYRIMIDINE— 
See 5-Bromo uracil 
5-BROMO URACIL (pfs) Sgrams 4.25 
5-Bromo-2,4-dihydroxypyrimidine 25 grams 20.00 
BUFFER, PHOSPHATE—See Phosphate Buffer 
CADAVERINE di HCI (pfs) 1 gram 3.50 
CALCIUM PHOSPHATE GEL—Aged 100grams 20.50 
CALIBRATION STANDARD SOLUTION 
Stock No. 505-10 2.50 
MERCAPTOPYRIMIDINE (pfs) 5 grams 13.75 
y ‘oxy | gram 8.00 
S grams 30.00 
5-CARBETHOXY-2,4-DIAMINO- | gram 6.50 
PYRIMIDINE (pfs) Sgrams 30.00 
rbethoxyuracil 


3500 DEKALB STREET, ST. LOUIS 18, MO., U.S.A. 
MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE 
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Photomicrograph by the Distillers Company Limited 


=/iltration constant 


Results are scientific if they can be reproduced. 

The FORD system of grading filtration media removes one 
variable from your calculations. Each time you employ a 
specific grade of sterilising, deodorising, decolorising, 
depyrogenating, or ordinary filtration material from FORD’s, 
you can be sure that its performance will be exactly the 

same as any previous batch of FORD material of the same 


grade. Please write, stating your occupational interest. 


You will receive literature and samples that explain the 
FORD system of grading filtration media, and the 


rigid standards imposed during manufacture. 


FORD .--quality control by efficient filtration 


428 MILL 


REGISTERED TRADE MARK 


T. B. FORD LIMITED, 101 HIGH HOLBORN, LONDON, W.C.1 Phone: CHAncery 8775 


¢ 
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© Many novel features 
© Easily set up 


* Reliable and safe in 
operation 


© Sturdily built 


The RadiRac Tube Racks enable 24 
tubes to be simultaneously loaded 
or removed for batch processing. 


U.K. Distributor: A. Gallenkamp & Oo. Lid., Sun Street, London E.C.2. 


LKB 


Automatic Fraction Collector 


A versatile collector designed as a number of sub-units, each of 
which is separately available. The number of units needed depends 
upon the complexity of the collecting operation ; a simple and in- 
expensive initial assembly may later be adapted to more com- 
plicated techniques by the addition of further sub-unite. 


Immediately available for time and volume collection; a drop 
count attachment will soon be added to the range of sub-units. 


LKB-PRODUKTER 

Fabriksaktiebolag 

P.O. BOX 12035 — STOCKHOLM 12 — SWEDEN 
Agents throughout the world. 
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Stabilised 
D.C. Power Supply Units 


(Types R.2001, R.2030 
 R.2ZO3SOA) 


These stabilised power supply units are examples 
from a range of Siemens Edison Swan units providing reliable, 
highly stabilised supplies at relatively low cost. 


Type R.2001 

Designed to replace H.T. Batteries. 

Provides a D.C. output continuously variable from 
0-100 volts by means of coarse and fine voltage 
control. Load 0-S0mA,. 


Types R.2030 
and R. 2030A 


Low voltage supply units designed to replace 
a 6 volt or 12 volt accumulator. Type R.2030 
provides an output adjustable between 

0-8 volts. Load 0-4 amps. Type R.2030A 
gives an output of 0-12 volts. Load 0-3 amps. 


SPECIFICATION 


UNIT R.2001 R.2030 

D.C. Output 0-100V 0-8V 
Output Current 50 mA 4 amps 
Output V change 

for 10% mains change 0.1V 0.01V 
Output Resistance 2 ohms 0.0025 ohms 
Ripple 1 mV p-p 3 mV p-p 
Correction for 

0-4 amp Load change 2-3 milliseconds 
Input Voltage 200-250V 40-100 c.p.s. 


SIEMENS EDISON SWAN LIMITED 
AN A.E.I, COMPANY 
155 CHARING CROSS ROAD, LONDON, W.C.2 AND BRANCHES 


Phone: GERrard 8660. Grams: Sieswan, Westcent, London 
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Auto-Scaler Type AC. 300/6* 


providing pre-set counts 

to 10® counts at 20K p.p.s. 
pre-set times to 10* seconds. 
Pulse input, sensitivity 0.1 volts. 
Accurate, metered discriminator. 
Stabilised E.H.T. and H.T. 
*comprising scaler type D.657 
and timer type T.300 


Portable Beta-Gamma Monitors TR 56 
B monitoring in counts /minute 
y monitoring in mR/hr 


PANAXEEQUIPMENT LIMITED, 173 LONDON ROAD, MITCHAM, SURREY. Telephone: MiTcham 2006-7 


Since 1947, the year the company was 
founded, the demand for Panax instruments 
has increased each year. Instruments are 
in use under all climatic conditions in- 
cluding the Antarctic with Dr. Fuchs’ 

team of scientists. Our many years of 
practical experience have produced a range 
of instruments second to none. Send for 
our latest catalogue and price list. 


SPRAY DRYERS 
—backed by 25 years’ 


experience 


For production of animal, 
vegetable and chemical 


products of all kinds. 


350 industrial and 220 
laboratory N.A. Spray 


Dryers are in operation 


throughout the world. 


Sole Agents 
for the British Isles : 


CORNWELL PRODUCTS LTD. 
232 Great Portland Street, 
LONDON, W.1 


Tel. EUSTON 5897 


LTD 
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AWAWAWAWAWA' 


the most sensitive | 
and accurate 


PEN 
RECORDER 


now available 


The clear definition of this square-wave trace 5 
shows the remarkably accurate results which 
can be obtained with the Savage and Parsons 
six or eight channel pen recorder. Designed for 
use with suitable electro-mechanical pick-ups, 
this instrument will record strains, pressures, 
flow velocities and temperatures. Six or eight 
variables with a frequency of 0-100 c.p.s. may be 
recorded continuously on 8 in. paper. 


Control of paper speed in the S.P. pen recorder is 
accurate within 1% and there is little or no overrun of 
the pen. A multi-way gauge selector can be incorporated 
which permits twenty-four signal points to be connected, 
any six of which may be recorded simul- 
taneously. Amplifiers and other ancillary 
units are also supplied for use with the 
recorders. 


Please write for publication 3/3 


_. SAVAGE AND PARSONS 


SAVAGE AND PARSONS LIMITED 
WATFORD - HERTFORDSHIRE - ENGLAND - TEL: WATFORD 6071 
STATIC & DYNAMIC STRAIN RECORDERS 
6 CHANNEL RECORDING CAMERAS : RESISTANCE THERMOMETERS 


STATIC LOAD PLOTTERS + REMOTE HANDLING EQUIPMENT 
PR2 
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Why & 600 2 4567 


COLORIMETER 
ABSORPTIOMETER 
SPECTROPHOTOMETER 


In every way the SP.600 Spectrophotometer makes an ideal complement 
to the familiar SP.s00. There are analytical problems (in the field of metallurgy, for 
example) which demand an instrument capable of precise absorption measurement at 
carefully selected wavelengths, but for which ultraviolet equipment is not necessary. 
The SP.600 is designed to provide exactly these facilities. 

The dispersion of the glass prism and the high quality optical system give a resolution 
unobtainable with filters and the electronic detector-amplifier makes the instrument 
exceptionally sensitive. It is robust, easily operated and moderately priced. 
Arrangements can be made for a comprehensive test in your own laboratory, without 
obligation. Please write for details. 


UNICAM 


SPECTROPHOTOMETERS 


UNICAM INSTRUMENTS LTD + ARBURY WORKS + CAMBRIDGE 
Ul448 
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PHYSICAL CHEMISTRY 


By E. A. Moelwyn-Hughes. 


This carefully planned critical and 
scholarly work covers the whole of physical 
chemistry, first from the experimental angle 
and next from the standpoint of the 
partition function. Equal emphasis is 
placed in experiment and theory, and the 
notation is uniform throughout. The book, 
containing 1,300 pages of text and numerous 
diagrams, is based on the author’s lectures 
at Cambridge, and although primarily 
written to meet the needs of students taking 
Part II of the Natural Sciences Tripos at 
that University, will also be most useful to 
research workers, teachers, and all who 
desire to be conversant with modern 
mid-century physical chemistry. 


Price 70s. net ($15). 


CHEMICAL ENGINEERING 
IN THE COAL INDUSTRY 


Edited by Dr. Forbes W. Sharpley. 


This volume contains the papers presented 
at the symposium held at the National Coal 
Board Research Establishment. The 
subjects covered were: Controlled oxida- 
tion of coal; Fluidized oxidation of coal ; 
Investigations of the carbonization of 
briquettes in Germany ; Hot briquetting ; 
Semi-carbonization ; Industrial treatment 

of low-temperature of carbonization tars. 
Also included is a review of the 
conference by Dr. J. Bronowski. 


Price 50s. net ($8.50). 


CHEMICAL REACTION 
ENGINEERING 


Edited by Dr. K. Rietema. 


This volume contains the 13 papers pre- 
sented at a symposium held in Amsterdam 
under the auspices of the European Federa- 
tion of Chemical Engineers, which was 
attended by over 200 participants from all 
over Europe. Each paper is preceded 

by an abstract in English, French, 

and German. 


Price 80s. net ($12.50). 


TETRAHEDRON 


The International Journal of 
Organic Chemistry. Founded by 
Sir Robert Robinson. Assisted by 
an International Honorary Editorial 
Advisory Board under the co- 
chairmanship of Sir Robert 
Robinson and Prof. R. B. Woodward. 


Tetrahedron covers all aspects of 

organic chemistry, whether theoretical or 
practical, analytical or synthetic, physical or 
biological, including papers on applied 
chemistry which have a pure organic chemical 
content. The Journal publishes original 
memoirs, preliminary communications 

and notes. 

Subscription rates: (A) £6 (U.S.A. $17) 

per volume (postage included) for institutes, 
libraries, firms, government offices, and 
similar organizations. 1958—3 vols. 

(B) £5 5s. (U.S.A. $15) per annum. 

(postage included) for individual subscribers 
certifying that they require the journal 

for their private use only. 


CHEMICAL ENGINEERING 
SCIENCE 


With an International Editorial 
Board. 


This journal contains original research papers 
by contributors in the United Kingdom and 
abroad. It treats not only the basic 
operations of chemical engineering but also 
the theoretical principles which rule them. 
Subscription rates: (A) £6 (U.S.A. $17) 
per volume (postage included) for institutes, 
libraries, firms, government offices and 
similar organizations. 1958—3 vols. 

(B) 5 5s. (U.S.A. $15) per annum 

(postage included) for individual subscribers 
certifying that they requife the journal 

for their private use only. 


TALANTA 


A New International Journal of 
Analytical Chemistry. Editor- 
in-Chief: Dr. Cecil L. Wilson, 
Belfast. Assisted by an Honorary 
International Advisory Board 
under the Chairmanship of 

R. Belcher. 


Some of the papers to be published are : 
Recent Developments in Polarographic 
Apparatus in Japan: Zur Theorie der 
Visuellen Indicatoren und Selektivitat 
Komplexometrische Titrationen ; The Paper 
Partition Chromatography of Metal Com- 
plexes, Part I: The Analytical Chemistry 
of Technetium: The Separation and 
Determination of Niobium and Tantalum 
using Paper Chromatography: A 


Specific Extraction of Copper. In preparation. 


* 


TSS 


Write for fully descriptive leaflets 


PERGAMON PRESS Lonpon NEw YorK PARIS LOS ANGELES 


4 and 5 Fitzroy Square, London W.1. 122 East 55th Street, New York 22, N.Y. 
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Vacuum Sealed Joints... 
five different outlets, 


made up in 23 minutes 


Vacuum plumbing without a blow-lamp . . . with 
Leybold Connection Pipes, Joints, and small Flanges, 
you can make any Vacuum sealed unit of various 
pipe sizes, in a matter of minutes. Simple and easy 
to install, these are available in a full size range. 


For further information regarding these items, 
please send your inquiries to 


LEYBOLD VACUUM SALES LTD. 
(Agents for Leybold, Germany) 21/37, Broadwick Street . London , W,l 
GERrard 9641 


Department NP, Colquhoun House 


Enbeeco 
PROFILE PROJECTORS | 


For Quick, si 
Accurate and 
Efficient 
Inspection of 
Small Parts 


MAGNIFICATIONS: 
x10 x15 x25 


MAGNIFICATIONS: 
x25 x50 100 


MAGNIFIERS 


The tripod stand magnifier which is illustrated 
apparstus for ——— 7 is one of the 200 different types described in our 
free booklet, “‘ Magnifiers and Visual Aids”. 

Hand reading glasses, watchmakers’ eyeglasses, 
triple achromatic loupes, illuminated stand mag- 
oy nifiers, telescopic spectacles: all are included. 


Full details of 
new model sent on 


Newbold & Bulford Ltd RAYNER 


Monufocturers and Exporters of Scientific Instruments 100 NEW BOND STREET, LONDON, W.1 
ENBEECO HOUSE, ROGER ST., GRAY’S INN RD., W.C.1 Telephone GRO 5081 
TELEPHONE: CHA 5614 (3 lines) : ‘ 


Please ask us to send a copy. 
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February 1958, 326 pp., illus., 64s. 


NEW ACADEMIC PRESS PUBLICATIONS 


Biological Ultrastructure 


By ARNE ENGSTROM, Karolinska Institutet, Stockholm, Sweden 
and J. B. FINEAN, The Medical School, University of Birmingham, England 


THIS BOOK PROVIDES a systematic account of present knowledge of biological ultrastructure 
treated from the point of view of chemical composition rather than that of morphology. 
Emphasis has been placed on producing a stimulating readable text which will appeal to 
students and research workers in a variety of fields ranging from physics, chemistry, and 


biology to morphology and physiology. 
CONTENTS : 


From Microscopic Morphology to Molecular The Role of Carbohydrates 


Structure 
Methods in Ultrastructural Research 
The Principles of Molecular Structure 
The Role of Proteins 
The Role of Lipids 


Role of Nucleic Acids 

Role of Mineral Salts a 

The Role of Ultrastructure in Biology and ) 
edicine 

AUTHOR INDEX—SUBJECT INDEX. 


Biochemical Cytology 


By JEAN BRACHET, Université libre de Bruxelles, Belgique 


1957, 516 pp., illus., 70s. 6d. 


CONTENTS : 


Introduction: The Recent History of Bio- 
chemical Cytology. 

Brief Survey of the Techniques 

The Cytoplasm of the Resting Cell 

The Nucleus of the Resting Cell 

Mitosis 

Nucleic Acids in Heredity and Protein 
Synthesis 


Nucleocytoplasmic Interactions in Unicellular 
Organisms 


The Nucleus and the Cytoplasm in Embryonic 


Differentiation 
Remarks on Cancer Cells. 
Final Remarks 
SUBJECT INDEX. 


International Review of Cytology 


Prepared under the Auspices of The International Society for Cell Biology 
Edited by G. H. Bourne, London Hospital Medical College 
and J. F. DANIELLI, King’s College, London, England 


Volume VI, 1957, 566 pp., illus., 86s. 


CONTENTS : 

G. H. BEaLe, The Antigen System of Para- 
mecium aurelia 

SajtRO MaKINo, The Chromosome Cytology 
of the Ascites Tumors of Rats, with Special 
— to the Concept of the Stemline 


ARTHUR W. POLLISTER and PrIscILLa F. 
POLLISTER, The Structure of the Golgi 
Apparatus 

A. Monroy, An Analysis of the Process of 
Fertilization and Activation of the Egg 

Rosey C. WILLIAMS, The Role of the Elec- 
tron Microscope in Virus Research 

ARTHUR J. HALE, The Histochemistry of 

J ‘oe The” of the 
- Gross, The Dynamic Cytology 
Thyroid Gland 


Ex1o BorGHESE, Recent Histochemical Results 
of Studies on Embryos of Some Birds and 


Mammals 

R. J. O’Connor, Carbohydrate Metabolism 
and Embryonic Determination : 

G. Srepert and R. M. S. SMELLIE, Enzymatic 
and Metabolic Studies on Isolated Nuclei 

Grorce H. Hocresoom, Epwarp L. KurFrF, 
and WALTER C. SCHNEIDER, Recent Ap- 
proaches to the Cytochemical Study of 
Mammalian Tissues 

FrepA Bowyer, The Kinetics of the Pene- 
tration of Nonelectrolytes into the Mam- 
malian e 

AUTHOR INDEX—SUBJECT INDEX 

CUMULATIVE SUBJECT INDEX (VOLUMES I-V). 


Descriptive literature available upon request 


ACADEMIC PRESS INC., PusiisHers 


111 Fifth Avenue, New York 3, New York, U.S.A. 
British Office: Academic Books Ltd., 129 Queensway, hentes. W.2 


hone : BAYswater 3149 


JUST OUT 


I PROCEEDINGS OF THE 
REHOVOTH CONFERENCE 
ON NUCLEAR STRUCTURE 


H. J. LIPKIN 
(Editor) 


f ‘Rehovoth, September 8-14, 1957) 


i 6x9” XVI + 614 pages, 230 illus., 90s. 


| CONTENTS. - 1. Shell Model Evidence in Nuclei (a.o. Eden, Talmi, Brueckner, Flowers, 
Skyrme, Moshinsky, Bromley, Umezawa, Endt). 2. The Unified Model (a.o. lottelson, Wilets, 
Peierls, Alburger). 3. The Seniority Quantum Number (a.o. Racah). 4. Electromagnetic 
Transitions and Heavy Nuclei (a.o. Wilkinson, De-Shalit, Bergstrém, Wahlborn, Siegbahn, 
Lindquist). 5. Finite Size Effects (Rose, Wapstra, Zweifel). 6. Beta Decay and Parity (a.o. 
Konopinski, Lee, Frauenfelder, Cavanagh, Deutsch, Wu, Pauli, Eisenberg, Steffen, Langer). 
7. Angular Correlation (a.o. Abragam). 8. Experimental Techniques (a.o. Malmfors, Du 
Mond). 9. Measurement of Short Life-Times (a.o. Devons). 


JUST OUT 


| PROCEEDINGS OF THE 
LKISTEMAKER INTERNATIONAL SYM- 
BIGELEISEN POSIUM ON ISOTOPE 

A.0.C. NIER. | SEPARATION 


(Editors) | 


(Amsterdam, April 23-27, 1957) 


| 6x9” x11 + 700 pages, 200 illus., 110s. 


CONTENTS. - 1. Chemical Engineering (a.o. Cohen, Ashcroft). 2. Molecular Interactions 
(a.o. Baertschi, Kuhn, Friedman). 3. Chemical Exchange (a.o. Bigeleisen, Taylor, Spindel, 
Holmberg, Glueckauf, Kitt, Ménés, Saito, Roth). 4. Electromigration (a.o. Bernstein, 
Lundén, Chemla). 5. Distillation (a.o. London, Trauger, Keyes, Kuipers, Lang, Casini, Miih- 
lenpfordt). 6. Thermal Diffusion (a.o. Abelson, Hoover, Clusius, Hostettler, Watson, Boorman, 
Kronberger). 7. Diffusion (a.o. Caldirola, Rossi, Geoghegan, Massignon, Barwich, Kutscherow). 
8. Electromagnetic Separation (a.o. Smith, Hill, Love, Bell, Prater, Banic, Cameron, Cassignol). 
9. Ultracentrifuges (a.o. Beyerle, Groth). 


Sole Agency for U.S.A.: Interscience Publishers Inc.- New York 
NORTH-HOLLAND PUBLISHING COMPANY-AMSTERDAM 
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MACMILLAN BOOKS= 


Modern Science and the Nature of Life 


WILLIAM S. BECK 


Assistant Professor of Medicine, Harvard 
Chief of Haematology Research, Massachusetts General Hospital 


A book that will interest any intelligent person who wants to know something about 
the methods, background and implications of modern science. It is a fascinating and 
stimulating account of the development of biology, particularly as related to life itself, 
from earliest times until the present day. 15s 


An Elementary Introduction to 


the Methods of Pure Projective Geometry 
J. HEADING, M.A., Ph.D. 


This book has been written for students preparing for Scholarship examinations and 
for students attending any course on plane projective geometry, at a stage prior to 
that in which matrix techniques are applied to the subject. With diagrams 10s 


Physiology. Anatomy and Health 
Part I: Physiology and Anatomy 


L. J. F. BRIMBLE, B.Sc., F.R.S.E., F.RS.A., F.LS. 
T. H. HAWKINS, M.Sc., M.Ed. 
KATHLEEN HAWKINS, M.B., Ch.B. 


An elementary book, well illustrated, with line drawings, half-tone photographs and 
about a dozen radiographs. It should satisfy the needs of nurses in training and 
candidates for the General Certificate of Education (‘O’ Level) in’ Human Biology 
and Hygiene. It should also appeal to Social Workers, those interested in First Aid, 
Physical Fitness, etc. The second part, Health, will be published later. Part 1: 7s 


An Introduction to 
Applied Mathematics 
G. W. WALTERS, B.Sc. 
This book can be used equally well for a school course or by a student who is working 
alone. It is the outcome of a course based on two periods a week for the fourth and 
fifth years of pupils in the Science form and aimed at the Ordinary level papers in 


Applied Mathematics or Mechanics of the General Certificate of Education. 
With diagrams 6s 


All prices are net 


=$t Martin's Street London WC2== 


iii 
| 
Hh 
| 
i 
ii] 
thi 
i | 
: 
Hl 
| 
| | | 
| | 
it : 
| | 
Ni 
| 
Hl | 
| 
i 
| 
i | 
| 
i 
i 
i 
Ht 
i] 
! 
| 
| 
= = = = = 
i 


Supplement to NATURE of March 29, 1958 


THE CHEMISTRY AND 
TECHNOLOGY OF 


NAPHTHALENE 


COMPOUNDS 


NORMAN DONALDSON 
Chemist, Imperial Chemical Industries, Ltd. 


The first single-volume work on naphtha- 
lene compounds to be published since 1888. 
The literature, including patents, has been 
reviewed to 1956, and particular emphasis is 
laid on German manufacturing processes. 


AN 


Medium 8vo. 526 pages. 90s. net. 


[INTRODUCTION TO 


ELECTRONIC ABSORPTION 
SPECTROSCOPY IN 
ORGANIC CHEMISTRY 


SECOND EDITION 


A. E. GILLAM and E. S. STERN 
with a foreword by E. R. H. JONES, F.R.S. 


An enlarged edition taking account of the 
more recently published spectral data and 
of newer developments in technique: in 
particular some of the latest photo-electric 
spectrophotometers are discussed and illus- 


trated. 


Demy 8vo. 337 pages with 84 illustrations. 
50s. net. 


SCIENCE PROGRESS 


A Quarterly Review of Scientific Work, 
Thought and Affairs, April, 1958 


DONEGAL GRANITE, by H. H. Read, F.R.S. 
ORIGIN AND DEVELOPMENT OF THE THEORY 
OF ReLaTiviry, by William Wilson, 


F.R.S. 


MAGNETIC RESONANCE, by M. H. L. Pryce, 


F.R.S. 


CONCEALED PHASES IN THE METAMOR- 
PHOSIS OF INSECTS, by H. E. Hinton. 

RECENT ADVANCES IN SCIENCE: ASTRO- 
NOMY—PHYSICS—GENERAL AND PHysI- 
CAL CHEMISTRY — BIOCHEMISTRY — 
PEDOLOGY—PLANT PHYSIOLOGY 


NOTES 


Essay REVIEWS: Mansel Davies reviews 
Handbuch der Kaltetechnik, Vol. 8; 
Prof. C. H. Waddington reviews A 
Hundred Years of Evolution; Prof. 
F. G. Young reviews Ciba Foundation 
Colloquia on Endocrinology, Vol. 11. 

REVIEWS OF OVER 70 BooKs 


Price 12s. 6d. net. Annual Postal Subscrip- 


tion 52s. 4d. net. 


EDWARD ARNOLD 
41 Maddox Street, London, W.1. 


THE 
EXTRA 
PHARMACOPGIA 


MARTINDALE 


New Edition 


Orders are now being recorded for Volume |, 
24th edition, to be published in April 1958 
Pp. 1728 Price 65s. 


(postage 2s., overseas 3s. 3d.) 


THE PHARMACEUTICAL PRESS 
17 BLOOMSBURY SQUARE, LONDON, W.C.1 


WM. DAWSON & SONS LTD. 
ANTIQUARIAN SCIENTIFIC 
PERIODICALS & BOOKS 


Complete libraries purchased 


4 DUKE STREET MANCHESTER SQUARE 
LONDON W.1 


MICHROME STAINS, ETC. 


for Microscopy & Biology 
Bromcresol Green Giemsa Stain Sodium-Tauro Cholate 


Carminic Acid Janus Green, B. — Biue 
jarwood Oil Ure: 
Cellodin May-Grunwald Stain Wri ght &c. 
Quality. Reliability. Immediate Delivery. 


EDWARD GURR LTD 
42 Upper Richmond Road West, London, S.W.14 ingen’ 
Telegrams: Micromlabs, Put, London. Telephones: PROspect 8C5 


TRANSPARENT 


TUBING, ROD AND APPARATUS TO 
SPECIFICATION 


WE ALSO MANUFACTURE: 
Boats, Crucibles, Ground Joints, Ball Joints, 
Wool, Stopcocks, Distilling Apparatus and 
all other Standard Laboratory items 
from KAREL HACKL 


443 HARROW ROAD, 
LONDON, 


Telephones: 
LADBROOKE 6496-7 
LADBROOKE 7254 


ars 7 
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ARTZ GLA 


‘What do you understand by the name 
APIEZON ? (precious little, | imagine) *’ 


‘* Sir... APIEZON is the name given to 
a group of petroleum-derived 
products — oils, waxes and greases — 
specially made for their efficiency 
in the operation of high vacuum 


equipment . . . Sir.” 


‘“ Boy, you astonish me. Anything more ?”’ 


‘* Sir, they are marketed by 
SHELL CHEMICALS 


SHELL SHELL CHEMICAL COMPANY LIMITED 
Im association with Petrochemicals Ltd 
Styrene Products Ltd 


Divisional Offices : 

LONDON: 105-109, Strand, W.C.2. Tel: Temple Bar 4455. 

MANCHESTER: 144-6, Deansgate. Tel: Deansgate 6451. 

BIRMINGHAM: 14-20, Corporation Street, 2 Tel: Midland 6954-8. 
GLasGOW: 124, St. Vincent Street, C.2. Tel: Glasgow Central 9561. 
BELFAST: 35-37, Boyne Square. Tel: Belfast 26094. 

DUBLIN: 53, Middle Abbey Street. Tel: Dublin 45775. 

GC2 “* APIEZON "” is a Registered Trade Mark 


INSTRUMENTS 
ELECTRONICS 
AUTOMATION 


16-25 APRIL 1958 OLYMPIA LONDON 
admission 2/6 
10 a.m.-6 p.m. daily (until 9 p.m. Fri. 18th & Wed. 23rd) 


You will be welcome at the 1958 Instruments, 
Electronics and Automation Exhibition. 


MORE THAN 250 BRITISH MANUFACTURERS will be showing 
the latest and most comprehensive range of 
exhibits. 

OVER 100 OVERSE4S EXHIBITORS will be displaying their 
achievements in the rapidly developing fields of 
instruments, electronics and automation. Note 
the date NOW. 


1.E.A.— the exhibition no progressive industrialist can 
afford to miss. 


Exhibition. Further information 
exhibition will be 
gladly supplied by the organisers : 


regarding both conference a 


4 Cy ae will be held throughout the period of the 


INDUSTRIAL EXHIBITIONS LIMITED 
9 ARGYLL STREET, LONDON, W.1 Tel: Gerrard 1622 
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‘Towers NEW 
AIR-DAMPED BALANCES 


%* Rapid accurate weighing. 

%* Double arrestment to reduce knife-edge wear. 
% Projected scale at convenient viewing angle. 
%* Rider weight loading device. 

%* Attractive grey enamel finished cases. 


Model 97. Capacity 200 g., sensitivity 0.5 mg., graticule 
100-0-100 in 1 mg. divisions, centre zero. Weights 
below 10 g. not required. 


Model 105. Capacity 200 g., sensitivity 0.1 mg., grati- 
cule 10-0-10 in 0.2 mg. divisions, centre zero. Weights 
below 1 g. not required. 


May we send you full details of the above Balances ? 
J. W. TOWERS & CO. 


Manchester Stockton 

44, Chapel Street, 28, Bridge Road, 
Salford 3, Stockton-on-Tees 
(Blackfriars 2677) (Stockton 65141) 


LTD. 
Head Office and Works : WIDNES, Lancs. (Widnes 2201) 


Liverpool London 

134, Brownlow Hill, Industrial Estate, 
Liverpool, 3. Uxbridge, Middx. 
(Royal 4074) (Uxbridge 8461) 


WILD-BARFIELD 
_ LABORATORY MUFFLES 


ensure 
perfect 
performance 


Wild-Barfield tube 
muffles are available 
with single or twin tubes. 

They have many uses, including critical point determin- 
ations. Maximum temperature is 1050°C (1922°F), 
controlled by a hand-operated energy regulator type 
controller. Two tubes sizes are available: 12” (305mm.) 
long by 2” (Simm.) diameter, and 20” (S08mm.) by 2’ 
(51mm.). Wild-Barfield’s great experience ensures perfect 
performance and a long, trouble-free life. Full details 
on request. 


FOR ALL HEAT-TREATMENT PURPOSES 


funmacts 


WILD-BARFIELD ELECTRIC FURNACES LIMITED 
ELECFURN WORKS, OTTERSPOOL WAY, WATFORD BY-PASS 
WATFORD, HERTS. Telephone: Watford 6091 (8 lines) 


OXY-COAL GAS 
BLOW PIPE 


specially for working 
BOROSILICATE 
GLASSES (Pyrex, 

Phoenix, Hysil, etc.) 


Five jets and 
central pilot light — 
flame size selected 
INSTANTANEOUSLY. 


Rotating turret 

head for easy jet selec 

tion. 

Auxiliary supply 
; of oxy coal mixture for 

hand torch. 

Mimmum oxygen 

consumption 

Maximum economy 

A modern oxy-coal gas blow-pipe of sturdy construction evolved through 

om of practical experience in glass a A nearly silent flame 


pin point to one capable of working 100 mm. tubing at a flick of the 
turret. To the inexperienced it gives confidence, to the experienced 


it is an assurance of efficiency and successfully completed work. A unique 
tape research laboratory or workshop. Send for Leaflet 
Obtainable only from Price £21 .10 .0 


44, NORTHFIELD RD. 


L.V.D. SCORAH M.Sc. BIRMINGHAM, 30 


phone: KINgs Norton 1885 
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More 
Scintillators 
from 


N.&T. 


Scintillators in five forms are now 
available from Nash and Thompson Ltd: 


CRYSTALS 
Anthracene, Stilbene, Diphenylacetylene, 
in discs and cylinders. 


PLASTICS 
N.11 and N.11—X-ray, high sensitivity, high 
transmission polyvinyl toluene based. 


LIQUIDS 
Ready made, sealed in glass containers 
to your specification, or as scintipaks. 


SCINTIPAKS 

Accurately mixed dry constituents sealed 

in polythene envelopes, ready for dissolving 
in a suitable solvent as required. 


POWDERS 

Scintillation purity chemicals for 
crystal growing experiments, and the 
manufacture of special scintillators. 


Write or telephone for full information N ash and Thomp Son LIMITED 


OAKCROFT ROAD + CHESSINGTON - 


WHG/NT61 


SURREY + ENGLAND + ELMBRIDGE 5252 


THE No. 1 
PRECISION MICROPROJECTOR 


For magnifications from 
x50 to x5000. 4 ft. picture 


Ideal for Drawing and 
Projection of Living Pond 
Life 


Designed and Made 
by Experienced 
Practical Microscopists 


[SEE STAND 617 
EXHIBITION 
OLYMPIA 
April 16th—25th 


We supply all requirements for Microscopy and Biology 


FLATTERS & GARNETT LTD. 
309 Oxford Road, Manchester 13 


Over 55 Years’ Service to Microscopy 


HOSLAB 
Regd. Trade Mark 
Laboratory Equipment 


THE ‘CENTRAL’ 
AUTOMATIC 
FRACTION 
COLLECTOR 


LEAFLET 
ON 
APPLICATION 


HOSPITAL AND LABORATORY SUPPLIES LTD. 


12 CHARTERHOUSE SQUARE, LONDON, E.C.1 
COMPLETE LABORATORY FURNISHERS 
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Whatever your need, you can rely 
_ on Cambridge galvanometers. 


Two examples: 
The “Pik” (right) has a period of 0.1 second and is specially 
suitable for photographic recording. The Ballistic Galvano- 
meter (left) has high sensitivity, stable zero, and constancy of 
sensitivity over long periods of time. 


accuracy, sensitivity 
and dependability 


Long period or short period 
but both have 


Write for List of Publications and Mailing List Form N2/58 


1.E.A. Exhibition, Olympia, April 16 to 25. Visit our Stand No. 601. 
A limited number of tickets is available from us. 


CAMBRIDGE 


INSTRUMENT COMPANY LTD. 


13 GROSVENOR PLACE, LONDON, S.W.! 


The measurement 
of colour 
W. D. WRIGHT 


For its second edition, which has just been published, 
Professor Wright has entirely revised and largely 
rewritten his well-known book. Colorimetry is 
nowadays a subject of vast industrial importance, and 
there. are innumerable products—paints, soaps, 
foodstuffs, cosmetics, and so on—whose colours 
have to meet rigorous specifications. The recommen- 
dations of the Commission Internationale de 


l’Eclairage need to be known to every manufacturer 
—and understood by him. And their importance is 
even greater in these days when so much attention 
is paid to colour reproduction by printing, photo- 
graphy, and television. Price 52s. net. 


98 ST. PANCRAS WAY LONDON, NWI 


SECONDHAND 
MICROSCOPES 


1147-5 Baker Series 4 Binocular with triple nosepiece, } in., 4 in. and 
1/12 in. oil immersion objectives, built-in mechanical stage, rack 
focussing swing-out substage, achromatic condenser and = diaphragm, 
pairs x5 and X10 eyepieces, £125 0s. 0d. 
1/2747 Baker 3BQ Inclined hésoeutnr with interchangeable monocular 
body with divided drawtube, coarse and fine adjustments, rack focus- 
sing, centring substage with achromatic condenser and iris diaphragm, 
built-in mechanical stage with scales and verniers, triple nosepiece, 
objectives x10, in, and 1/12 in. oil immersion, pairs x5 and x10 
eyepieces, case. - £110 Os. Od. 
1/2835 Bausch & Lomb with triple nosepiece, 16 mm., 4 mm. and 
2 mm. oil immersion objectives, attachable mechanical stage, rack 
focussing substage, Abbe condenser and “8 diaphragm, x5 and x10 
eyepieces, case. £52 Os. Od. 
1/2834 Swift with triple nosepiece, 3 in., Pa in. and 1/12 in. oil im- 
mersion objectives, attachable mechanical stage, Abbe condenser and 
iris diaphragm, x6 and x10 eyepieces, case. i . £45 Os. 
1/2821 Watson ‘Service Il’ with coarse and fine adjustments, rack 
focussing substage with Abbe condenser and iris diaphragm, triple 
nosepiece, objectives x10 (16 mm.) and x50 (4 mm.), divided draw- 
tube, eyepieces <6 and X10, case. £4: 

1/2790 Watson ‘Service’ with coarse ‘and fine adjustments. rack 


focussing substage with Abbe condenser and iris diaphragm, mechani- 
cal stage with scales and verniers, triple nosepiece, objectives } in. 
and i in., divided drawtube, eyepieces x5 and X10, case. £40 Os. Od. 
1/2792 Beck Model 47 with coarse and divided fine adjustment, spiral 
focussing substage with Abbe condenser and iris diaphragm, double 
nosepiece, objectives 16 mm. and 4 mm., divided drawtube, oe, 0g 


x6 and x10, case. 
Baker Biolux I Student with double nosepiece, + in. and 
tives, x5 and X10 eyepieces, without case. . 


REKAB 


244 HIGH HOLBORN LONDON WCI1 
HOLborn 1427 & 4004 
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Evolution of 


Genetic Systems 
(2nd Edition) 
C. D. DARLINGTON 


Genetics is here presented as the study of 
systems of heredity and variation, systems 
which rest on a basis of the chromosomes 
and are related to one another by pro- 
cesses of natural selection. The author 
believes that the combination of the 
material basis with the evolutionary . 
framework gives a meaning to biology 
as a whole. This book is of interest not 
only to the biologist, but also to those 
with a general interest in science. 

21s. net 


The Origin of Life 
on the Earth 
A. I. OPARIN 


Professor Oparin, one of Russia’s leading 
scientists, explains his theories on this 
controversial subject in terms which are 
clearly intelligible to any reader who has 
a basic scientific education. In addition 
he summarises and discusses all previous 
theories and experiments and thus pro- 
vides a useful guide to the literature of 
the subject. 

35s. net 


An Introduction to 


Transistor Cireuits 
E. H. COOKE-YARBOROUGH 


This book discusses the advantageous pro- 
perties of transistors which are replacing 
thermionic valves in electrical devices. 
Beginning with a concise account of those 
properties of semi-conductors which in- 
fluence the electrical properties of tran- 
sistors, it continues with a description of 
the properties of transistors as linear 
amplifiers, including a simplified pre- 
sentation of formulae. The non-linear 
circuit aspect is also emphasized with 
final chapters on the functioning of tran- 


sistors in electronic devices. 
15s. net 


PUBLISHED BY 


OLIVER & BOYD 
London 


Edinburgh 


@ STANDARD SPECTRA 


A real serviceable collection of 11,950 substantially 
pure organic compounds. The necessary companion 
for the Infra-red Spectrophotometer. Since band 
naming alone cannot accurately identify a compound, 
visual comparison with a known sample is essential. 
Infra-red work can be greatly extended where a large 
number of identified reference spectra are available. 


@ 5 SADTLER INDICES 


Competent indexing is the key to find answers to 
problems quickly.. These Indices will enable you to 
locate spectra whether you know the 
NAME—NU MBER—CHEMICAL CLASS 
MOLECULAR FORMULA or USE 


@ SPEC-FINDER 


This is a further index to the SADTLER STANDARD 
SPECTRA, based on a systematic tabulation of 
strongest band—locates unknown compounds rapidly 
by progressively establishing wavelength coincidences 
of its strongest absorption bands—without the aid of 
any mechanical devices or sorters. 


@ COMMERCIAL SPECTRA 


Twenty-five groups of usable materials like Surface 
Active Agents Rosins, Plasticizers, Polyols, ‘Soaps, 
Fatty Oils, Drying Oils, Waxes, Polymers and Pig- 
ments and Dyes. These are spectra of important 
commercial compounds which are best described by 
the trade name or trade mark. 


Please write for further details. 


4 
| | 
Tt J1AR ATAD 
SADTLER RESEARCH LABORATORIES INC | 
$2 CRANBOURNE GARDENS, LONDON, | 
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Phoenix glass tubing meets everyone’s requirements 


Remarkable versatility is an everyday matter 
for Phoenix. It can be trusted to the most 
remarkable shapes without fear of fleddage or 
distortion, 

Workability is only one outstanding quality 
of Phoenix. Its low coefficient of expansion 
prevents thermal shock and overcomes this 
particular danger of glass in working. 

You can see through Phoenix glass clearly to 
check flow and density, Yet Phoenix possesses 
very high mechanical and thermal strength. It 


is produced by the latest thermal methods to 
ensure unvarying bore and roundness. For many 
of modern industry’s most advanced techniques 
the most practical medium of all is Phoenix glass. 


AVAILABLE IN 14 LB. STANDARD BUNDLES 
Phoenix Heat Resisting glass tubing is packed in rg lb. 
standard bundles—useful for the small and large user. 
While standard sizes are available ex stock, special 
requirements can be dealt with promptly. May we send 
you our catalogue? 


PF OE GLASS TUBING AND ROD 


THE BRITISH HEAT RESISTING GLASS COMPANY LIMITED 


(Tech. Dept. A), Phoenix Works, Loxdale Street, Bilston, Staffs. Telephone: Bilston 41 701/2/3. Telegrams: Phoenician, Bilston 
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ION EXCHANGE RESINS 
FOR CHROMATOGRAPHY 


A complete range of “* Zeo-Karb 225” and “ De-Acidite FF” ion 
exchange resins for chromatographic separations and other analytical 
purposes is now being produced by The Permutit Company Ltd. 
A new production unit has been established especially for this 
purpose. Details of the resins are shown in the table on the right. 


The crosslinking of ** Zeo-Karb 
225” cation exchange resins is 
given in terms of nominal 
weight percentage of divinyl- 
benzene in the hydrocarbon 
polymer. The corresponding 
weight swelling or water regain 
is also given. 

Only the weight swelling, or 
water regain is specified for the 
“ De-Acidite FF ” because extra 


crosslinks, in addition to those 
originally placed in the hydro- 
carbon structure, are introduced 
during manufacture. It is thus 
not possible to produce “ De- 
Acidite FF” in as wide a range 
as “Zeo-Karb 225” because 
materials with very high water 
regain are difficult to manu- 
facture reproducibly. 


For further details please write to :— 
THE PERMUTIT COMPANY LIMITED 
Dept. V.H.299, Permutit House, Gunnersbury Av., London, W.4 
Telephone: CHIswick 6431 


“ZEO-KARB 225” 

Water Regain 

grams of water 
: per grem of PARTICLE SIZES 

la resin 
1 6-12 14-52, 52-100, 
2 3-5 14-52, 52-100, 
14-52, 52-100, 
8 0.9-1.1 14-52,* 52-100, 
20 0.4-0.6 14-52, 52-100, 100-200. 
*Standard “ Zeo-Karb 225” 


“DE-ACIDITE FF” 


Water Regain 

grams of water PARTICLE SIZES 

per gram of Cl resin 
1.6-2.0 14-52, 52-100, 
1.1-1.5 14-52,* 52-100, 
0.6-0.9 14-52,** 52-100, 


*Standard “ De-Acidite FF” type 510 
**Standard “ De-Acidite FF” type 530 


100-200, 
100-200, 


100-200, 


100-200, < 200 


100-200, < 200 


100-200, 


100-200, < 200 


< 200 
< 200 


< 200 


< 200 


For Speed and Accuracy 


THE NIVOC 


APERIODIC BALANCE 


® Only 2 ring weights—300 and 600 mg.—both 


mechanically applied. 


© 300 mg. is the smallest weight required to give 


direct readings to 0.1 mg. 


CAPACITY : 200 g. SENSITIVITY : 0.1 mg. 
‘PERIOD’: 7 seconds (no load) 14 seconds (full load) 


SCALE: reading 300 mg. 


An important price reduction ! 
S13-500 is now priced at £90. 


GRIFFIN X% GEORGE (SALES) LIMITED 


Head Office : Ealing Road, Alperton, Wembley, Middlesex 
Phone: PERivale 3344 


BIRMINGHAM Frederick Street, | 
MANCHESTER = Cheetham Hill Road, 4 
GLASGOW Renfrew Street, C2 
EDINBURGH Johnston Terrace, | 


Central 2552 
Blackfriars 6041 
Douglas 0747 


Caledonian 4868 
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LECTURES AND COURSES 


UNIVERSITY OF BIRMINGHAM 
DEPARTMENT OF CIVIL ENGINEERING 
GRADUATE COURSE IN HIGHWAY 
ENGINEERING 
GRADUATE COURSE IN FOUNDATION 
ENGINEERING 
The above mentioned postgraduate courses are 
provided annually in the Graduate School of High- 
way Engineering and the Graduate School of 
Foundation Engineering and are intended prim- 
arily for honours graduates, preferably with at 
Jeast two years’ experience in a branch of Civil 
Engineering, Highway work or allied subjects. 
Applicants with other qualifications may also be 
considered for admission. On successful com- 
pletion of the courses, graduate students become 
eligible for the degree of M.Sc. by examination 
and report, and non-graduates for the Diploma of 
Graduate Studies, both subject to the general regu- 
lations of the University. courses include 
thorough training in the latest soil mechanics 
methods, theoretical and practical. Design and 
laboratory projects are arranged to suit individual 
students, Courses for the Session 1958-9 will 
commence on October 6, 1958, and will be of 
twelve months duration, of which nine months will 
be spent at the University. The inclusive course 
fee is £81. 

A limited number of maintenance awards in 
connection with these courses is available for 
British students. Particulars of these awards, to- 
gether with a syllabus of the courses and applica- 
tion forms, may be obtained from the Registrar, 
The University, Edgbaston, Birmingham, 15. Can- 
didates applying for admission in October, 1958, 
should make application as early as possible but 
in any case not later than August 31. Applica- 
tions from candidates who are also secking 
financial assistance, should be received not later 
than May 31. Inquiries concerning these courses 
are also invited from employers on behalf of their 
staff. 


UNIVERSITY OF BIRMINGHAM 
DEPARTMENT OF CHEMICAL 
ENGINEERING 
COURSE FOR M.SC(CHEM.ENG.) IN 
BIOLOGICAL ENGINEERING 

A postgraduate course leading to the degree of 
M.Sc.(Chem.Eng.) in Biological Engineering will 
commence in October, 1958. The course will ex- 
tend over one year for students holding a good 
honours degree or postgraduate diploma in chemi- 
cal engineering. Students holding honours degrees 
in other subjects, such as chemistry, engineering 
physics, biology and biochemistry will be con- 
sidered for admission to a two-year course, the 
first year being devoted to general study of the 
principles of chemical engineering. M.Sc. 
course will include the study of microbiology and 
biochemistry, the design and operation of fermen- 
tation equip and chemical engineering prob- 
lems in the food industries and in the biological 
disposal of effluents. The practical work, in- 
cluding operation of pilot-plant equipment, will 
be arranged to provide training in research 
methods. Facilities for research leading to the 
degrees of M.Sc. or Ph.D. are available. 2 

Further information and forms of application 
for admission may be obtained by writing to The 
Registrar, the University, Edgbaston, Birmingham, 
15. 


OFFICIAL. APPOINTMENTS 


FEDERATION OF NIGERIA 
FISHERIES RESEARCH OFFICER 

to undertake research into pond culture of 
local species of fish and into the chemistry and 
plankton populations of fish ponds to ensure the 
most profitable use of available nutrients, food- 
stuffs and fertilizers. Candidates must possess an 
honours degree in biology with emphasis on 
zoology ; appropriate knowledge of chemistry and 
of statistical methods ; ability to read French and 
possibly German. Experience of similar or re- 
lated work an advantage. Appointment on con- 
tract terms in scale £870 to £1,824 with a gratuity 
of £25 to £37 10s. for each period of three months 
satisfactory service. Continuance of contributions 
to an existing superannuation scheme in the 
United Kingdom, e.g., F.S.S.U. can be considered. 
Outfit allowance £60. Free passages for officer, 
wife and children on appointment and leave nct 
exceeding a total of four adult return 
Government quarter: at moderate rental. 
tion at local rates. 

Apply, giving brie® particulars, to Director of 
Recruitment, Colonial Office, London, S.W.1, 
quoting BCD.65/14/01. 


Taxa- 


CHESTER BEATTY RESEARCH 


IN: 
INSTITUTE OF CANCER RESEARCH 
ROYAL CANCER HOSPITAL 

Graduate required for work involving applica- 
tions of ultra-violet and interference microscopy, 
etc., in biology. Person with some postgraduate 
experience in microscopy and/or biology preferred. 
The post is permanent and superannuable, and 
salary will be on a scale in accordance with age 
and qualifications. 

Applications, giving names of two referees and 
marked ** EMFR,”’ should be sent to the Secre- 
tary, Chester Beatty Research Institute, Fulham 
Road, London, S.W.3, by April 19, 1958. 


UNIVERSITY OF WESTERN 


ONTARIO 
DEPARTMENT OF PHYSICS 
RESEARCH ASSOCIATESHIPS IN 
EXPERIMENTAL AND THEORETICAL 
PHYSICS 

Applications are invited for postdoctoral and 
predoctoral Research Associateships in experimen- 
tal and theoretical chemical physics tenable in 
The Molecular Excitation Group from August, 
1958. The research interests of the group cover 
a wide range of excitation problems related to 
b diation chemistry, astrophysics, and 


yn, 
atmospheric physics. 

Further information may be obtained by writing 
by air mail to Dr. R. W. Nicholls, Department 
of Physics, University of Western Ontario, 
London, Ontario, a. 


QUEEN MARY COLLEGE 
(UNIVERSITY OF LONDON) 
MILE END ROAD, E.1 


Applications are invited for a LECTURE- 
SHIP IN ELECTRICAL ENGINEERING. 
Experience in electronics and instrumenta- 
tion for automatic control is desirable. 
Salary scale £900 by £50 to £1,350 (efficiency 
bar): £1,425 by £75 to £1,650 plus London 
allowance of £60. Tenable from October 1, 
initial salary according to qualifications and 
experience, with F.S.S.U. participation and 
family allowance of £50 per child. 


Application forms (obtainable from the 
Registrar) to be returned by April 30. 


METABOLIC DISTURBANCES IN 
SURGERY 

MEDICAL RESEARCH COUNCIL UNIT 

THE GENERAL INFIRMARY, LEEDS, i 

Applications are invited for a Biochemist, pre- 
ferably with Ph.D., to work on the metabolism 
of magnesium. The successful applicant will be 
required to work in collaboration with the Direc- 
tors of the Unit and in conjunction with a physi- 
cist who is developing spectrographic methods for 
estimating magnesium. The appointment is a new 
one and is now vacant. It is subject to the 
eon laid down by the Medical Research 


uncil. 

Candidates should apply to the Honorary 
Lo sa of the Unit, giving the names of three 

erees. 


ROYAL NAVAL _ SCIENTIFIC SERVICE 
requires Physicists, Electronic Engineers, and 
Mathematicians for 25 Senior Scientific and 
Scientific Officer posts at establishments in Lon- 
don area, Baldock, Harwell, Haslemere, Poole, 
Greenock, and Rosyth. Also required : Mechani- 
cal Engineer for work on heat transfer problems 
at Harwell. Mechanical Engineer for work on 
fuel and lubricating oil problems in London area. 
Mechanical Engineer for work on gas turbine 
and problems in London area. Chemical En- 
gineers for London area and Poole. Méetallur- 
gists for Rosyth and Poole. Chemists (physi- 
cal and inorganic) for Poole and Baldock. 
Candidates must normally be natural born British 
subjects of natural born British parents, with at 
least first- or second-class honours degrees or 
equivalent high professional attainments. Senior 
Scientific Officers must have had at least three 
years’ postgraduate experience and be 26 years 
of age. Salaries (men): Senior Scientific Officer, 
£1,190 to £1,410 Scientific Officer, £635 to £1,110 
(London)—somewhat lower in provinces. Ap- 
pointments are unestablished (with F.S.S.U. bene- 
fits), but opportunities may occur for those under 
32 to compete for established posts —Forms from 
Ministry of Labour and National Service, Techni- 
cal and Scientific Register (K), 26 King Street, 
London, S.W.1i, quoting A.98 /8A. 


McGILL UNIVERSITY 
POSTGRADUATE ASSISTANTSHIPS IN 
CHEMISTRY 
Applications are invited for Demonstratorships 
and Research tantships from persons quali- 
fied to pursue graduate studies leading to the 


taken, and a supplementary grant of $800 is 
paid during the summer (June to September in- 
clusive), while the applicant continues in research 
for the chosen degree. Research opportunities 
are present in:—Organic Chemistry: reaction 
mechanisms, structure of heterocyclic compounds 
and of steroids, wood chemistry including cellu- 
lose, lignin, bark and related substances, inter- 
pretation of infra-red and ultra-violet absorption 
spectra. Inorganic and Radiochemistry: struc- 
ture and separation of rare earth, germanium, 
and silicon compounds, nuclear fission and spalla- 
tion, absolute disintegration rate determinations, 
new radioactive species, crystal growth of metals, 
preparation and study of single crystals. Physi- 
cal and Colloid Chemistry : corrosion and electro- 
deposition of metals, diffusion in metal alloys, 
electrochemistry in non-aqueous solvents, studies 
on active nitrogen, gas phase thermal reactions, 
mass spectrometry of transient species, studies 
with the surface film balance, adsorption, ultra- 
centrifugal and electrophoretic studies of colloids, 
hydrodynamics of fibres including cellulose and 
wood fibres, physical chemistry of lignin and of 
proteins, including antibody-antigen reactions. 
For further information please write to Prof. 
C. A. Winkler, Chairman, Department of Chem- 


University, Montreal, Quebec, 
RESEARCH COUNCIL OF 
ALBERTA 


POSTDOCTORATE FELLOWSHIPS IN 
CHEMISTRY 
Applications are invited for postdoctorate fellow- 


ships for fundamental research in the following 
fields: ** Electron Paramagnetic Resonance ” with 


modern instrumentation will be available for these 
studies. Applicants should have, or expect to 
have, a Ph.D. or equivalent degree before taking 
up the award. The annual stipend, $3,700, single, 
or $4,500, married, is tax free; an allowance 
for travel will also be made. Awards are tenable 
for one year and may be renewed for one addi- 
tional year. 

Inquiries and a brief summary of interests and 
experience should be a:‘iressed to the Secretary, 
Research Council of Alberta, Edmonton, Alberta. 


ASSISTANT DIRECTOR 


required by the 
BREWING INDUSTRY RESEARCH 
FOUNDATION 
NUTFIELD, SURREY 

Preference will be given to senior candidates 
having high academic qualifications in the general 
fields of biochemistry and microbiology, together 
with experience in the administration of a research 
establishment. The post will carry a salary com- 
mensurate with its seniority and responsibility and 
is superannuable under F.S.S.U. 

Applications, giving full relevant details of age, 
qualifications and experience, should reach the 
Secretary, The Institute of Brewing, 33 Clarges 
— London, W.1, not later than April 7, 


UNIVERSITY OF LONDON COMPUTER 
Unit. Applications are invited for the following 
posts on the staff of the Unit, which is equipped 
with a Mercury computer: rer: salary scale 
£900 by £50 to £1,350 plus £60 London allow- 
ance; Assistant Lecturer: salary scale £700 by 
£50 to £850 plus £60 London allowance, for ap- 
Pointment with effect from August 1, 1958, or as 
soon thereafter as possible. Research Assistant, 
with experience in numerical analysis and pro- 
gramming, to help with preparation and running 
of problems on computer; salary within range 
£500 to £850 plus £60 London allowance, with 
pos*bility of promotion to scale £900 by £50 to 
£1,260 plus £60 London allowance. Appointment 
to take effect as soon as possible. Children’s 
allowances and membership of F.S.S.U.—Appli- 
cations (five copies), with names and addresses of 
two referees, to be sent before April 21, 1958, to 
the Director, University of London Computer 
Unit, c/o Department of Physics, University Col- 
lege, Gower Street, W.C.1. 


| 
32 | M.Sc. and Ph.D. degrees in chemistry. Stipends 
NA during the academic session (October to May in- 
aK, clusive) are commensurate with the duties under- 
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49 emphasis on free radicals in solution including the 7 
he oxidative polymerization of phenols; ‘* Sorption 
of Gases” and the physical properties of the ‘4 
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CITY AND COUNTY OF 
NEWCASTLE UPON TYNE 
EDUCATION COMMITTEE 

UTHERFORD COLLEGE OF TECHNOLOGY 

(Selected for development into a College of 

dvanced T logy) 

Applications are invited from suitably qualified 
candidates for the following vacancies, duties to 
commence as soon as possible : 

(a) Department of Mathematics and Physics : 
Lecturer in Physics for Higher National Diploma, 
Dip.Tech., and degree courses. Candidates 
should hold a good honours degree and have 
teaching and, preferably, industrial and/or re- 
search experience. 

(b) Department of Chemistry and Metallurgy : 
Lecturer in Physical Chemistry to teach up to 
Final B.Sc. and Grad.R.ILC. (Part ID level. 
Candidates should hold an honours degree in 
chemistry and have had appropriate teaching 
and/or industrial experience. The ability to 
initiate and direct research would be an advan- 
tage. 

Salary in accordance with the Burnham Tech- 
1956: Lecturer, £1,200 by £30 to 
£1,350. 

Application forms (returnable within 14 days) 
and further particulars may be obtained from the 
Principal, Rutherford College of Technology, 
Bath Lane, Newcastle upon Tyne, 1. 

. V. LIGHTFOOT, 
Clerk to the Governors. 


COLLEGE OF AERONAUTICS 
ENGLISH ELECTRIC RESEARCH 
FELLOWSHIP IN AERONAUTICS 
Applications are invited for a Research Fellow- 
ship which has been established at the College by 
The English Electric Co. Ltd. The Fellowship 
is intended to provide opportunity for post- 
graduate research into the problems of vibration 
or stability and control of aircraft, and is tenable 
for one year beginning on or about October 1, 
1958. The value of the Fellowship is £750. 

Applications, giving full particulars of educa- 
tion and experience and quoting the names of 
three referees, are required by May 1, 1958, and 
should be addressed to The Warden, The College 
of Aeronautics, Cranfield, Bletchley, Bucks. 


STUDLEY COLLEGE 
WARWICKSHIRE 
AGRICULTURAL COLLEGE FOR WOMEN 
(Diploma Courses in Horticulture and Dairy 

Farming) 

Lecturer in Chemistry (woman) required 
September. Salary, according to experience and 
qualifications, will be on either the Senior Assist- 
ant (£840 by £24 to £960) or the Assistant grade 
for Lecturers in Farm Institutes plus appropriate 
allowances. F.S.S.U. Residence £140. 
Applications by April 11, 1958. 


ACADIA UNIVERSITY 
CANADA 
Applications are invited for the positions of 


Lecturer in Mathematics and Lecturer in 
Philosophy commencing September, 1958. All 
work is at the undergraduate level. Salary range 


£1,000 to £1,300 per annum, depending on the 
qualifications and experience of the successful 
Closing date for applications, April 


Details from the Secretary, Association of be 
versities of the British Commonwealth, 36 Gordo: 
Square, London, W.C.1. 


UNIVERSITY OF ABERDEEN 

Applications are invited for I.C.I. Research 
Fellowships in Biochemistry, Chemistry, Engineer- 
ing. Pharmacology, or Physics. Appointment from 
October 1, 1958. Salary in range £700 to £1,000, 
with placing according to qualifications and ex- 
perience. F.S.S.U. and child allowance. 

Conditions of appointment and forms of appli- 
cation, should be obtained from the Secretary, the 
University, Aberdeen, with whom applications 
(ten copies), should be lodged by April 18, 1958. 


WESTMINSTER SCHOOL REQUIRE IN 
September: 1. A Senior Physics Master to take 
charge of the department and to organize the new 
Laboratories which are now under construction. 
Ability to teach to scholarship standard essential. 
2. A Biology Master to assist with the biology 
teaching throughout the School, if possible to 
scholarship standard, and also to teach some ele- 
mentary chemistry or physics. New Chemistry 
and Biology Laboratories are also now under 
construction. Salaries by arrangement in accord- 
ance with qualifications and experience.—Candi- 
dates should apply to The Head Master, West- 


LECTURER IN MECHANICAL 


ENGINEERING 
The Governing Body invite applications for a 
Lectureship in Mechanical Engineering in the 
College of Science and Technology, with the 
title status of Lecturer in the University of Man- 
chester. The mt covers a very wide 
range of aspects of mechanical and production 
engineering and all members of staff are expected 
to undertake, assist in, or supervise research. 
Salary: According to qualifications, on scale £900 
by £50 to £1,350 by £75 to £1,650. Superannua- 
tion under F.S.S.U. Family allowances. 
Conditions of appointment and form of appli- 
cation may be obtained from the Registrar, The 
Manchester College of Science and Technology, 
Manchester, 1. The last day for the receipt of 
applications is April 30, 1958. 


DERBY AND DISTRICT COLLEGE 
OF TECHNOLOGY 
Principal: T. Hing, M.Sc., F.R.LC., 


Applications are invited for the post of full-time 
Botany, duties to commence on May 

1, 1958, or as soon thereafter as possible. The 
person appointed will be responsible for the teach- 
ing and organizing of the subject to degree level. 
Applicants should have teaching experience and 
Possess an honours degree in botany with sub- 
sidiary qualifications in zoology. 


Scale for Lecturers: men, £1,200 by £30 to 

£1,350 ; women, £960 by £24 to £1,080. The scale 
for women is subject to increases under the 
equal pay” provisions. 


UNIVERSITY COLLEGE OF 
NORTH WALES 


BANGOR 

Applications are invited for the post of Assistant 
Lecturer in Zoology. Candidates should have a 
special interest in some aspect of vertebrate 
zoology. The salary scale is £700 by £50 to £850 
per annum, and in addition, there are F.S.S.U. 
benefits and family allowances. The appointment 
will date from October 1, 1958. 

Two copies of the application should reach the 
undersigned, from whom further particulars may 
be obtained, not later than April 30, 1958. 

KENNETH LAWRE 


Secretary and Registrar. 


WILMOT BREEDEN 
FELLOWSHIP 


Applications are invited for a Fellowship 
to be held in association with the College of 
Technology, Birmingham. The value of the 
Fellowship, which is for a two-year term, 
is £1,000 per annum. 

A candidate for the Fellowship should 
normally have had two or three years’ re- 
search or industrial experience. He must 
be acceptable to the College of Technology, 
Birmingham, as a postgraduate student, and 
should have an honours degree at a ver- 
sity in the British Commonwealth or an 
equivalent qualification. 


The Wilmot Breeden Fellow will engage 
in an enterprise of such a character as to 
require the facilities both of the College 
and of the Company, and his time will be 
divided between the two. The activities 
with which the Company is especially con- 
cerned include mechanisms, electro- 
chemistry, metal finishing, metallurgy, metal 
formation, hydraulics, electronics. 

Full details may be obtained on applica- 
tion to the Secretary, Wilmot Breeden 
Limited, Amington Road, Birmingham, 25. 

Final applications must be received by the 
Secretary before May 1, 1958. 


UNIVERSITY OF CAMBRIDGE 
SCHOOL OF AGRICULTURE 

Applications are invited for the post of Assistant 
in Research in Agricultural Botany for research on 
crop plant evolution. Qualifications should in- 
clude an appropriate honours degree. Salary: 
£650 by £25 to £850. 
Apply, in writing, to the Secretary, School of 
Agriculture, Downing bene Cambridge, giving 
names and addresses of two referees, Closing date 
for applications is May 16, 1958. 


UNIVERSITY OF GLASGOW 
VETERINARY SCHOOL 


A Bacteriologist is required for a research group 
in certain disease investigations in domestic 
animals. The project is supported by the Agricul- 
tural Research Council. Salary, £900 per annum. 
Applications (three copies), should be lodged 
not later than April 5, 1958, with the Secretary of 
oe eer Court, The University, Glasgow, 


ROBT. T. HUTCHESO 
Secretary of University 


THE DEPARTMENT OF ZOOLOGY IN THE 
College of Arts and Science, Baghdad, Iraq, is in 
need of a Bacteriologist for teaching and research. 
A Ph.D. in bacteriology is essential, a preference 
is given to some background in human pathology 


minster School, Dean’s Yard, S.W.1. 


and teaching experience. Salary according to 
background of applicant. 


Application forms and details of the post can 

be obtained from the Principal, Derby and District 
Colless of Technology, Normanton Road, Derby, 
by whom completed applications should be re- 
ceived within two weeks of the appearance of this 


advertisement, 
C. MIDDLETON, 
Secretary to the Joint Committee. 
Education Office, 
Becket Street, Derby. 


WIGAN AND DISTRICT MINING 


AND TECHNICAL COLLEGE 

Applications are invited for the post of Senior 
Lecturer in Chemistry. Duties commence on 
May 1, 1958, or as soon as possible thereafter. 
Candidates should Possess a good honours degree 
or higher degree in chemistry and have experience 
in industry, teaching and/or research. F.R.I.C. is 
desirable. Salary £1,350 by £50 to £1,550 per 
annum with additions for industrial or other rele- 
vant experience. 

Further particulars and application form will 
be sent by the undersigned. Last — for receipt 
of applications: Friday, April 11, 1958. 

. C. Smith, 
Princi; 


METALLURGICAL PHYSICIST REQUIRED 
by the Atomic Weapons Research Establishment, 
Aldermaston, Berks, to carry out research and 
development work on the electro deposition of 
metals. First- or second-class honours degree in 
Physics or metallurgy or equivalent qualification 
required. Keenness and aptitude for applied re- 
search work is essential, and experience in metallic 
coatings or related subjects desirable. Salary : 
Senior Scientific Officer, £1,215 to £1,425 per 
annum ; Scientific Officer, £645 to £1,120 per 
annum. Contributory superannuation scheme. A 
house or assistance towards legal expenses on 
house purchase will be available for married 
Officers living beyond daily travelling distance.— 
Postcards for application forms to the Senior 
Recruitment Officer at above address. Please 
quote ref. C/1428/34. 


COMMONWEALTH AGRICULTURAL 
Bureaux. Scientific Assistant (Abstractor) re- 
quired for Bureau post at Princes Risborough, 
near Aylesbury, Bucks. Graduate essential, under 
40 years of age, with a good reading knowledge 
of two to three languages, especially German and 
Slav. Candidates must be competent to deal with 
literature in timber physics and mechanics, Some 
knowledge of biology an advantage. Salary £595 
to £1,460. Starting salary according to age, quali- 
fications and experience. For candidates under 
32 years old, increments up to two years granted 
for completed years of compulsory National Ser- 
vice, and two further increments in suitable cases 
after two years’ service. Provision for superan- 
nuation.—-Apply, with full particulars and names 
of three referees (work and character), by April 
20, to Commonwealth Forestry Bureau, South 
Parks Road, Oxford. 


DEPARTMENT OF SCIENTIFIC AND IN- 
dustrial Research: Geologists. At least seven 
pensionable posts in Geological Survey and 
Museum for men or women aged 21 and under 
30 (31 for permanent members of Experimental 
Officer Class) on July 1, 1958, extension for regu- 
lar Forces services or Overseas Civil Service. 
Candidates must normally have (or obtain in 
1958) first- or second-class honours degree in 
geology. Some posts require special qualifica- 
tions in mineralogy and petrology or good know- 
ledge of physics or chemistry and some involve 
short-term overseas field investigations on radio- 
active mineral deposits. Men’s salary £635 to 
£1,110 (London). Provision for starting pay 
above minimum. y week, Promotion 
prospects.—Write Civil Service Commission, 30 
Old Burlington Street, London, W.1, for appli- 
catio quoting S 


.168/58. Closing date 
April 15, 1958. 
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SCIENTIFIC RESEARCH 
COMMITTEE 
JAMAICA 
EXECUTIVE SECRETARY 
The Government of Jamaica has established a 
Scientific Research Committee, an interim body 
which will later be formed into a permanent 
organization. It will deal with Industrial, Agri- 
cultural, Marketing, and Allied Research. Appli- 
cations are invited for the post of Executive Sec- 
retary for a period of three years in the first 
instance. Applicants should hold a good honours 
degree in science or equivalent professional qualifi- 
cation and have administrative and research ¢x- 
perience. Acquaintance with development pro- 
grammes, operations and methods of research 

organizations would be an advantage. 
Applicants should state educational qualifica- 
tions, age, experience, and salary expected. De- 
tailed applications (six copies), naming three 
referees, should be addressed to The 
Scientific Research Committee, 4 Winchester 
Road, Kingston, 10, Jamaica, W.I, from whom 
further particulars may be o ed, should 
be received not later than May 31, 1958. 


UNIVERSITY OF BIRMINGHAM 

Applications are invited for a Lectureship in 
Metallurgy. Candidates should have a suitable 
degree and industrial or research experience. The 
work involves lectures to final-year and postgradu- 
ate students, and good opportunities exist for 
research. Salary within range £900 to £1,650 per 
annum with F.S.S.U. and family allowances. 

Applications (two copies), with the names of 
three referees, should be sent to the Deputy 
Registrar, The University, Birmingham, 
whom further particulars may be obtained. 


NUTRITIONAL ae UNIT 


Applications are invited io con posts for gradu- 
ate workers to ist with a programme of re- 
search relating to human and animal nutrition and 
to toxicology. A veterinary or agricultural qualifi- 
cation would be an advantage, but is not essential. 
Previous experience of the use of animals for re- 
search desirable. Salary according to age, 
cations and experience. 

Applications should be submitted to the Secre- 
tary, Nutritional Research Unit, Huntingdon, not 
later than April 15, 1958. 


UNIVERSITY COLLEGE OF 
WALES 
ABERYSTWYTH 
DEPARTMENT OF PHYSICS 
The College invites applications for the Chair 
of Physics at a commencing salary of £2,300 per 


annum. 

Further particulars may be obtained from the 
undersigned, to whom eight copies of applica- 
tions, together with the names of three referees, 


should be sent by April 30, 1958. 
T. MAELGWYN DAVIES, 
Registrar. 


ANIMAL HEALTH TRUST 
WELLCOME VETERINARY RESEARCH 
FELLOWSHIPS 
Applications are invited for the appointment - 

a Wellcome Fellow, for whole-time 
connection with veterinary science or medicine. 
ge any person who on October 1, 1958, is under 
years of age and holds the Membership 
Diplo of the Royal College of Veterinary 
Surgeons or a degree in any faculty relevant to 
veterinary science or medicine in any university in 
the British Commonwealth and Empire. Appli- 
cants are expected to have done some postgradu- 
ate work and to provide evidence that they have 
been able to make arrangements for the satisfac- 
tory conduct of the proposed research. A Fellow- 
ship may be awarded at an annual value of £850 
rising by annual increments of £50. The Fellow- 
ship is subject to income tax and carries benefits 
under the F.S.S.U.; it is tenable for one year 
in the first instance and by annual reappointment 
for a further period of two years at the discretion 
of the Advisory Committee. Election will be 
made in June, to take effect as from October 1, 
1958. Closing date for receipt of applications is 
Monday, April 28, 1958. 
Forms of application are obtainable from The 
Scientific Director, The Animal Health or a 14 
Ashley Place, Westminster, London, S.W.1 


ROYAL COLLEGE OF 
SCIENCE AND TECHNOLOGY 


GLASGOW 
(Affiliated to the University of Glasgow) 
Applications are invited for a 
NEW SENIOR LECTURESHIP 
MATHEMATICS 
The salary scale is £1,700 by £75 to £2,000 with 
superannuation (F.S.S.U.) and children’s allow- 


ances. 
Forms of application may be obtained from the 
whom they should be returned before 


~ COMPUTER REQUIRED FOR MATHE- 
matics Department of University College London 


Secretary to 
April 14. 
SENIOR PHYSICIST OR 
ENGINEER 


The British Iron and Steel Research Associa- 
tion require a graduate with research experience 
to guide work in their Sheffield Laboratories, 
leading to new developments in the rolling of 
metals. The post offers unusual opportunities to 
a man with creative interests in metals technology, 
plant design, or automation, by way of large-scale 
laboratory facilities and industry-wide contacts. 
Starting salary up to £1,350 per annum, according 
to age, qualifications and experience. Post is 
superannuated under the F.S.S.U. 

Written applications only, quoting M.W.5,”" 
to Personnel Officer, 11 Park Lane, London, W.1. 


PHYSICIST 


required at the 
ATOMIC ENERGY RESEARCH 
ESTABLISHMENT, HARWELL 
to develop heavy particle detectors and 
undertake fundamental research as member 
of a team studying charged particle reactions 
using a 50 MeV. proton linear accelerator. 
Salary: £645 to £1,215 (Scientific or Ex- 
) depending upon age, 
qualifications and experience. 
Send postcard to the Recruitment Officer 
(1047Y /34), A.E.R.E., Didcot, Berks, for an 
application form and details. 


UNIVERSITY OF MANCHESTER 
There is a vacancy in the Department of Physics 
for an Electrical or Mechanical Engineer to form 
part of a research team developing a_ linear 
accelerator for nuclear physics research. The 
work will involve design of new apparatus and 
the supervision of manufacture of large scale 
equipment. Salary in accordance with qualifica- 
tions. 

Applications should be sent to Professor S. 
Devons, The University, Oxford Road, Man- 
chester, 13. 


UNIVERSITY OF CAMBRIDGE 

Applications are invited for a University 
Demonstratorship in Physical Chemistry to hold 
office from October 1, Applications will 
close on April 16, 1958. 

Details of duties, salary, etc., may be obtained 
from Dr. F. B. Kipping, University Chemical 
Laboratory, Lensfield Road, Cambridge. 


UNIVERSITY OF ABERDEEN 

Se egg are invited for the following posts: 
Mathematics: Lecturer. 

Lecturer or Lecturer, and Assi 
Physics, Lecturer and Assistant. ea scales : 
Senior Lecturer, £1,650 to £2,150 ; Lecturers, £900 
to £1,650; Assistants, £700 to £850. Placing ac- 
cording to qualifications and experience. F.S.S.U. 
and child allowance. 
Particulars from the Secretary, the University, 
Aberdeen, with whom applications should be 
lodged by April 18, 1958, as follows: Senior 
Lecturer and Lecturers, eight copies ; Assistants, 
two copies. 


NORTHERN POLYTECHNIC 
HOLLOWAY, LONDON, N.7 

The Governing Body invite immediate applica- 
tions for appointment as SENIOR LECTURER 
IN MATHEMATICS to teach to degree standard. 
Active interest in research in some branch of 
applied mathematics essential. Salary scale: men, 
£1,350 by £50 to £1,550 ; women, £1,234 by equal 
pay increments to £1,550, plus London allowance. 


AUSTRALIAN NATIONAL 


UNIVERSITY 
CANBERRA 
RESEARCH SCHOOL OF PHYSICAL 

SCIENCES 
Applications are invited for the position of 
Fellow in the Department of Geophysics. The 
Fellow will be required to assist in the Depart- 
ment’s programme of work on rock magnetism 
and should have experience in physics, geology or 
petrology likely to be relevant to this work. The 
salary and range of a Fellow are determined with- 
in the limits £A.1,750 to £A.2,450 and the ap- 
pointment will be made for an initial period of 
five years ; thereafter it may be made permanent. 
Superannuation on the F.S.S.U. pattern will be 
— and reasonable removal expenses will be 


paid. 

Further details are available from the Secretary, 
Association of Universities of the British Com- 
tmonwealth, 36 Gordon Square, London, W.C.1. 
Applications close, in Australia and London, on 
April 30, 1958. 


UNIVERSITY OF ADELAIDE 
AUSTRALIA 

Applications are invited for appointment as 
Reader in Biochemistry. The teaching duties of 
the Reader will be almost entirely concerned with 
the honours year and the supervision of post- 
graduate research students. Salary scale: £A.2,560 
by £A.60 to £A.2,800; with superannuation on 
the F.S.S.U. basis. Copies of the general condi- 
tions of appointment of lecturers in the University 
may be had on application to the Secretary, 
Association of Universities of the British Com- 
monwealth, 36 Gordon Square, London, W.C.1, 
or to the Registrar. The Calendar of the Univer- 
sity may be seen in the Library of any University 
which is a member of the A.U.B.C.; and any 
further information desired will be supplied on 
request. 

Applications, in duplicate and giving the in- 
formation: listed in the conditions of ap- 
pointment, should reach the Registrar, University 
of Adelaide, Adelaide, South Australia, not later 
than April 30, 1958. 


DALHOUSIE UNIVERSITY 


CANADA 

Applications are invited for appointment as 
Assistant Professor of Anatomy. The person ap- 
pointed will be required to teach Histology and 
Embryology, and to develop teaching and research 
in embryology. He should preferably hold a 
Ph.D. in a biological subject, and experience in 
electron microscopy would be an advantage. Ap- 
pointment will be for two years in the first in- 
stance. Initial salary $5,500 per annum. 

Further details from the Secretary, Association 
of Universities of the British Commonwealth, 36 
Gordon Square, London, W.C.1. . Applications 
close in Canada and in London on May 31, 1958. 


WEMBLEY HOSPITAL 
(CHARING GROUP) 


(135 
Senior Pathological Technician ae or female) 
required in April, I.M.L.T. essential. Good 
working conditions. 

Apply immediately, with full details, to Secre- 
tary, Wembley Hospital, Wembley, Middlesex. 


BEDFORD COLLEGE (UNIVERSITY OF 
London), Regent’s Park, N.W.1. Applications 
are invited for the post of Technician in the De- 
partment of Geography, vacant immediately ; open 
to men and women. Salary range: £420 to £570 
per annum, plus London weighting in accordance 
with University of London scales ; initial salary 


essential.—Apply immediately to the 


COMMONWEALTH AGRICULTURAL 
Bureaux. Applications are invited for the = 
of Scientific Assistant at the Commonweal 
Bureau of Plant Breeding and Genetics, yoo 
bridge. Work includes the abstracting and fe- 
viewing of biological literature. Applicants 
should possess an honours degree in biological 
sciences, some knowledge of foreign languages 
and the ability to write correct English. Salary 
£595 to £1,460. Starting salary according to ag¢, 
qualifications and experience. Increments up to 
two years granted for os years of com- 
pulsory National Service and two further incre- 
ments after two years’ satisfactory service for 
applicants under age 32. Provision for supet- 
annuation.—Applications, with full iculars 
and names of referees (work and acter), 
should be submitted by May 16, 1958, to the 

School of Agriculture, 


(Gower Street, W.C.1). Woman graduate pre- 
— Salary £425 to £600.—Applications to 


Apply for form of application and further par- 
ticulars to the to the Governors. 


Director of the Bureau, oO 
Cambridge. 
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NEW WALES 


USTRALIA 
CIVIL ENGINEERS FOR DEPARTMENT | 
F MAIN ROADS 

Applications A invited from graduates (or 
undergraduates in their final year) in c:vii engin- 
eering of a recognized British or Irish University 
for appointment to the staff of the Department 
of Main Roads, New South Wales, the State 
Road Authority for construction of roads and 
bridges. On appointment, applicants may be 
engaged at the Department’s Head Office, Sydney, 
oa the design of reinforced concrete and steel 
bridges, or on main road construction and main- 
tenance either in the Metropolitan Area or the 
country. Commencing salary according to quali- 
fications and experience, will be within the range 
£A.1,137 to £A.1,343 per annum, with annual 
progression, subject to technical competence, to 
£A.1,869 per annum, Appointees will be eligible 
to contribute to the State Superannuation Fund 
after six months. Appointee’s full fare from 
England to Australia will be met by the Depart- 
ment, subject to a three years’ service guarantee 
bond being completed. Appointment will be 
subject to satisfactory medical examination and 
preference will be given to applicants not more 
than 30 years of age. 

Applications should be made on forms obtain- 
able from the Agent General for New South 
Wales, 56 Strand, London, W.C.2. 


QUEEN ELIZABETH COLLEGE 
(UNIVERSITY OF LONDON) 
CAMPDEN HILL ROAD, W.8 

Applications are invited for the post of Lec- 

turer in Physiology, vacant in October, 1958, Pre- 
ference given to candidates with teaching experi- 
ence and special interest in biochemistry. Salary 
scale: £900 by £50 to £1,350; £1,425 by £75 to 
£1,650, plus London allowance of £60. 

Further particulars from the Secretary. 


NORTH OF SCOTLAND HYDRO- 


ELECTRIC BOARD 
FRESHWATER FISHERY RESEARCH 

A vacancy exists for a Biologist, preferably 
with two or three years’ research experience, to in- 
vestigate the ecology of young salmon in a par- 
ticular area in North of Scotland. Duration of 
appointment one year or possibly two years. 
Salary according to age and experience. Com- 
mencing date May, 1958. 

Application form obtainable from the Secretary, 
16 Rothesay Terrace, Edinburgh, 3, should be re- 
turned by April 5, 1958. 


CHELSEA COLLEGE OF SCIENCE 


AND TECHNOLOGY 
MANRESA ROAD. S.W.3 
TMENT OF CHEMISTRY 
The Governing Body invite applications for the 
post of Assistant Lecturer (Grade B) in Chem- 
istry. Candidates should possess good academic 
qualifications and special experience in Physical 
Chemistry. Salary scale as follows: men, £650 
by £25 to £1,025; women, £620 to £1,025 plus 
additions for training (men £25 to £75; women 
to £60): graduate status (men £75; women 
£60), and London allowance of £36 or £48 
according to age. 
Particulars aud form of application from the 
Clerk to the Governors, to whom applications 
should be submitted not later than April 25. 


INSTITUTE OF DENTAL 


SURGERY 
(UNIVERSITY OF LONDON) 
EASTMAN DENTAL HOSPITAL, 
GRAY’S INN ROAD, W.C.1 
Technician required to assist in research in Bio- 
chemistry Laboratories. Experience in biochemi- 
cal or microbiological techniques will be an ad- 
vantage, but candidates with general laboratory 
training will be considered. Salary in accord- 
ance with age, qualifications and experience. 
Further details, application forms, etc., 
the Secretary. 


MINISTRY OF LABOUR AND NATIONAL 
Service: H.M. Inspector of Factories. Pension- 
able posts for men or women. Age 23 and under 
30 on June 1, 1958 (extension for regular Forces 
Service, Overseas Civil Service, or exceptional 
qualifications). Duties include enforcing Factories’ 
Acts, etc. Qualifications: normally science or 
arts degree or oa ag technical qualification 
(c.g., A.M.L.Mech.E.). Industrial experience an 
advantage, Starting pay (London) £650 to £745. 
Maximum £1,030. Promotion prospects. 

Write Civil Service Commission, 6 Burlington 
Gardens, London, W.i, for application form 
quoting 280. 


D.E.R.E. 


The following vacancies exist for 


SCIENTIFIC STAFF 


in the 
EXPERIMENTAL CTOR 
ESTABLISHMENT 


of the United Kingdom Atomic Energy 
Authority, Industrial Group, at Dounreay, 
Thurso, Caithness, Scotland. 


PLANNING OFFICER (Ref. 2357) 

to be responsible for planning and progress- 
ing a part of the research, development and 
production programmes. Duties will in- 
clude preparation of programmes, alloca- 
tion of assessment of scientific effort, advice 
on procurement of apparatus, plant and 
equipment, and assistance with costing and 
budgeting. 

H.S.C., or equivalent, with mathematics 
Or a science subject as principal subject, 
experience in a research and development 
laboratory, a general rather than specialized 
knowledge of scientific matters and acquain- 
tance with management techniques are re- 


quired. Possession of @ university degree 
may be an advantage. ormal minimum 
age 35 years, 


Salary will be assessed within scale 
£1,360 to £1,630. 


TECHNICAL EDITOR (Ref. 2358) 

to ensure clear and logical presentation of 
written technical matter, including illustra- 
tions, submitted by scientific staff. This re- 
quires preparation of edited copy for print- 
ing, proof correction, and maintenance of 
records. Modifying existing documents with 
a view to their wider publication may be 
involved. 

G.C.E. or equivalent, in at least five sub- 
jects, two of which must be at Advanced 
Level in science or mathematics, a good 
command of English and a knowledge of 
the problems involved in communicating 
information are required. Experience of 
editorial work and ion of a uni- 
versity degree are desirable. Normal mini- 


within scale 
‘£990 to £1,215. 


GENERAL EXPERIMENTAL POSTS 
(a) to assist with and guide experimental 
effort in a team responsible for Lage and 
allied experiments concerned with the Fast 
Reactor (Ref. 2353). 

H.S.C., or equivalent, with mathematics 
or a science subject as principal subject and 
considerable experience of experimental 
physics are required. A knowledge of 
nuclear instrumentation would be an advan- 
tage. Normal minimum age 35 years. 

Salary will be assessed within scale 
£1,360 to £1,630. 
(b) to be a member of a team responsible 
for physics and allied experiments concerned 
with the Fast Reactor (Ref. 2351). 

G.C.E., or equivalent, in at least five sub- 
jects, two of which must be at Advanced 
Level in science or mathematics and some 
experience in experimental physics are re- 
quired. An understanding of experimental 
techniques is desirable and experience in 


nucleonics will be an advantage. Normal 
minimum age 
Salary will assessed within scale 
£990 to £1,215. 


(c) to be a member of a team responsible 
for reactor physics calculations. Some ex- 
perimental work, particularly solving reactor 
problems by analogue techniques, may be 
involved (Ref. 2352). 

E., as for previous post, and some ex- 
perience of physics calculations are required. 
Possession of a degree in or 
mathematical physics may be an ad 
Normal minimum age 26 years. Salary as 
for previous post. 


CONTRIBUTORY PENSION SCHEME 

Housing at Thurso or hostel accommoda- 
tion may be available. Substantial assist- 
ance towards removal expenses is given in 
certain cases. 

Send postcard for application form, quot- 
ing ae reference, to Establishments 
Officer, D.E.R.E., Dounreay. 


Closing date: April 14, 1958. 


EMPIRE COTTON GROWING 
CORPORATION 
Plant Pathologists, with some postgraduate ex- 
perience, are required to investigate diseases of 
cotton in Africa. Salary, according to age and 
experience, on a scale from £939 to £1,863 per 
annum. Free quarters, leave passages for officer 
and family every two years, and staff assurance 
scheme to which the Corporation contributes the 
equivalent of 21 per cent of salary. 
Applications, with names and addresses of two 
referees, to the Secretary, E.C.G.C., 12 
House, Eccleston Street, London, S.W.1. 


CENTRAL WIRRAL GROUP 
CLATTERBRIDGE HOSPITAL WEST, 
BEBINGTON, CHESHIRE 
Physicist (basic grade) required for duties in 
new Radiotherapy Unit where the major equip- 
ment is a 4 MeV linear accelerator. Candidates 
must have honours degree in physics, but hospi- 
tal experience not essential. There will be oppor- 
tunities for development and research. Salary 
according to previous experience within the scale 
£625 by £25 (3) to £700, subsequently £800 to 

£1,000 per annum. 

Further details and application form from 
Secretary, to be returned within 10 days of the 
appearance of this advertisement. 


DURHAM COLLEGES IN THE 


UNIVERSITY OF DURHAM 

Applications are invited for the post of Lec- 
turer in Chemistry from October 1, 1958. The 
salary scale attaching to the appointment will be 
£900 to £1,650 a year. 

Applications (three copies), together with the 
names of three referees, should be sent not later 
than May 1, 1958, to the Secretary, 38 North 
Bailey, Durham, from whom further particulars 
may be obtained 


UNIVERSITY OF MANCHESTER 

There is a vacancy in the Computing Machine 
Laboratory for an Assistant (age 17-23) for 
miscellaneous duties in connection with the pre- 
paration of work for an electronic digital Sl 
puter. Inter.B.Sc. or equivalent qualifications, 
including mathematics, required. Facilities avail- 
able to attend approved courses of higher educa~- 
tion. Salary in accordance with the University’s 
scales, ¢.g., £4 10s. age 17, £7 Ils. age oo 

Applications should be sent to Dr. T. Kilburn, 
Department of Electrical Engineering, The Uni- 
versity, Oxford Road, Manchester, 13. 


UNIVERSITY OF GLASGOW 
ASSISTANTSHIP IN MATHEMATICS 
Applications are invited for an Assistantship in 
Mathematics. Salary scale: £700 to £850. Initial 
salary according to experience and qualifications. 
F.S.S.U. and family allowance benefits. 
Applications (three — should be lodged 
not later than April 26, 1958, with the under- 
signed, from whom further particulars may be 


obtained. 
ROBT. T. HUTCHESON 
Secretary of University Court. 


NATIONAL INSTITUTE FOR 
RESEARCH IN DAIRYING 
(UNIVERSITY OF READING) 

Applications are invited for the post of Head 
of the Feeding and Metabolism Department, 
which will become vacant on the retirement of 
Dr. S. Bartlett on September 30, pag 

Further particulars from Secretary 
N.LR.D., Shinfield, Reading. cum ref. 58/8. 


INSTITUTE OF PSYCHIATRY 
UNIVERSITY OF LONDON 

Biochemical Research Assistant for work in 
connection with the nervous system. Initial salary 
according to age, qualifications and experience 
(within the range £650 to £850). The appointment 
will be for one year in the first instance. 

Application forms, to be returned within ten 
days, from Secretary, Institute of Psychiatry, 
Maudsley Hospital, Denmark Hill, London, S.E.5. 
(Ref. Bio.) 


UNIVERSITY COLLEGE LONDON (GOWER 
Street, W.C.1) requires full-time Assistant Lec- 
turer (Demonstrator) in Anatomy (Professor J. Z. 
Young) to undertake teaching and research. 
Duties to commence September 1, 1958, or 
earlier. Salary within the range £850 to £1,050 
per annum, plus £60 London allowance. Super- 
annuation and family allowance.—Applications, 
to be received by May 15, should be sent to 
Secretary of the College, from whom further par- 
ticulars may be obtained, 
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ROYAL TECHNICAL COLLEGE 
SALFORD 

Principal: C. Whitworth, M.Sc., Ph.D., F.R.LC., 
F.Inst.F. 


Required as soon as possible, Lecturer in 
Physics in this College of Advanced Technology. 
Candidates must have had some industrial research 
experience ; teaching experience is desirable. The 
person appointed will be expected to continue 
with research work for which time and facilities 
will be available. The salary will be in accord- 
ance with the Burnham Scale for Lecturers (£1,200 
to £1,350 (men) ; £960 to £1,080 plus 4/7ths differ- 
ential (women) ), and the initial salary will be de- 
termined by previous industrial, research or pro- 
fessional experience. 

Further particulars and forms of application 
may be obtained from the Principal, Royal Techni- 
cal College, Salford, 5, to whom they should be 
returned as soon as possibie. 

R. RIBBLESDALE THORNTON, 
Clerk to the Governors. 


WEST MIDLANDS GAS BOARD 
SENIOR ASSISTANT—FUEL SECTION 

A vacancy has occurred in the Area Chief 
Chemist’s Department, located in Birmingham, for 
a Senior Assistant, Fuel Section. Candidates 
should possess the higher national certificate in 
chemistry or an equivalent qualification and have 
an interest in statistical method. The salary will 
be within the range of Grades APT 8-9 (£745 to 
£895 per annum) of the Nationa! Salary Scales for 
Gas Staffs. The post is pensionable and the 
successful candidate may be required to pass a 
medical examination. 

Applications, stating age, qualifications and ex- 
perience, together with the names of two referees, 
should be addressed to the Industrial Relations 
Officer, West Midlands Gas Board, 6 Augustus 
Road, Edgbaston, Birmingham, 15, to reach him 
not later than April 9, 1958. 

J. SWAN, 


Secretary to the Board. 


KENT EDUCATION COMMITTEE 
NORTH-WEST KENT COLLEGE OF 
TECHNOLOGY 
Science Department, Assistant (Grade B), re- 
quired immediately to teach chemistry, with some 
physics or mathematics. Salary will be in accord- 
ance with the Burnham Technical Report, 1956. 

on the £650 by £25 to £1,025 scale. 

Application forms and further particulars may 
be obtained from the Principal at the College, 
Miskin Road, Dartford. 


UNIVERSITY OF LONDON.—The Senate 
invite applications for the Readership in Mech- 
anical Engineering tenable at the Imperial 
College of Science and Technology (salary scale 
£1,475 to £1,775 to £2,150 a year plus £80 Lon- 
don aliowance).—Applications (ten copies) must 
be received not later than May 1, 1958, by the 
Academic Registrar, University of London, 
Senate House, W.C.1, from whom further par- 
ticulars may be obtained. 


B.L.S.R.A. HAVE VACANCIES AT THEIR 
Swansea laboratories for graduate and non-gradu- 
ate research staff with qualifications in physics, 
electrical engineering, metallurgy or chemical en- 
gineering. The work includes fundamental and 
applied research directed to the development of 
new finishing processes for steel sheet and strip. 
New methods of making plastic-coated steel and 
for the continuous coating of strip with hot metal 
at high line speeds are at an advanced stage of 
development, and original metallurgical and elec- 
trochemical processes for treatment of steel are 
being evolved. There is much scope for imagin>- 
tive research workers. Applications are sought 
from young men with initiative and drive and who 
are seeking opportunities to demonstrate and de- 
velop their abilities in industrial research 
Starting salari¢és are offered and very congenial 
working conditions with excellent opportunities for 
promotion in this progressive research organization. 
—Written applications only, quoting “* S.W.5,”’ to 
the Personnel Officer, The British Iron and Steel 
—ee Association, 11 Park Lane, London, 


STATISTICIANS, HOME CIVIL SERVICE. 
Postgraduate academic qualifications in statistics 
or good honours degree including statistics by 
summer 1958. Seléction by interview. Age at 
least 204, under °4 fin some cases 28) on August 
1, 1958 (extension for service in H.M. Forces or 

Civil Service). Salary £635 to £1,110 
and after promotion scale rises to £2,050.—Write 
Civil Service Commission, 6 Burlington Gardens, 


BRISTOL EDUCATION 
COMMITTEE 
COLLEGE OF TECHNOLOGY 

The governors invite applications for foilow- 

ing posts : 

DEPARTMENT OF CHEMISTRY AND 


BIOLOGY 
Is 


CHEMISTR 
LECTURER IN ORGANIC CHEMISTRY 
LECTURER IN INORGANIC CHEMISTRY 
LECTURER IN PHYSICAL CHEMISTRY 
Applicants must good academic and/or 
professional qualifications preferably with indus- 
trial or research experience in: Chemical Engin- 
eecring, Biochemistry, Analytical Chemistry or 


Metallurgical Analysis. 
LECTURER and TWO ASSISTANTS (GRADE 
B) in BIOLOGICAL SUBJECTS 
Applicants must possess good academic qualifi- 
cations and preferably have industrial experience 
in Biochemistry, Microbiology, Entomology or 
Plant Physiology. 

DEPARTMENT OF PHYSICS AND 

MATHEMATICS 

LECTURERS (three) in MATHEMATICS 
Applicants must possess Honours Degree in 
Mathematics or Engineering with industrial or 
research experience involving applications of 
mathematics to engineering or scientific prob- 


ms. 
Experience in statistical work required in one 
post. 


LECTURER in PHYSICS 
Applicants must possess Honours Degree in 
Physics and industrial or research experience in 
a branch of applied physics, preferably Elec- 
tronics or Nuclear Physics. 
Burnham Technical Scale Salaries : 
Senior Lecturer (man), £1,350 by £50 to £1,550. 
Lecturer (man), £1,200 by £30 to £1,350. 

do. (woman), £960 by £24 to £1,080. 
Grade B (man), £650 by £25 to £1,025. 

do. (woman) £580 by £20 to £820. 
with graduate, training, and equal pay additions 
as appropriate. Consideration given to previous 
experience in fixing initial salary. 
Application forms and details from Registrar, 
College of Technology, Bristol, 7. 


UNIVERSITY OF NEW ENGLAND 

AUSTRALIA 
Applications are invited for appointment as 
Senior Research Fellow in Physics. The Fellow 
will be required to undertake a programme of 
experimental or theoretical research, preferably 
but not necessarily in the field of ionization and 
discharge physics or of solid state physics. Other 
things being equal, a Theoretical Physicist would 
receive preference. Applicants should give an 
outline of the work they wish to undertake. The 
appointment will be initially for three years with 
the possibility of extension for a further two 
years ; salaries are at present under review, and it 
is expected that the salary for a Senior Research 
Fellow will be of the order of £A.2,000 per 
annum. 

The conditions of appointment and other in- 
formation may be obtained from the Secretary, 
Association of Universities of the British Com- 
monwealth, 36 Gordon Square, London, W.C.1. 
Applications close, in Australia and London, on 
May 26, 1958. 


MARYFIELD HOSPITAL 
DUNDEE 
Applications are invited from graduates, or 
students expecting to graduate this year (honours 
degree preferable but not essential), for appoint- 
ment as Basic Grade Biochemist in a rapidly ex- 
panding department with university connections. 
The Unit has recently moved into new labora- 
tories. Salary scales : first-, second-class honours, 
£625 to £1,000 ; other entrants, £550 to £1,000 per 
annum. 
Applications to Medical Superintendent, from 
whom further particulars may be obtained, 


UNIVERSITY OF GLASGOW 
RESEARCH FELLOWSHIP IN 
MATHEMATICS 

Applications are invited for a Research Fellow- 
ship in Mathematics. Salary scale: £700 to £850. 
Initial salary according to experience and qualifi- 
cations. F.S.S.U. and family allowance benefits. 
Applications (three copies), should be lodged 
not later than April 26, 1958, with the under- 
signed, from whom further particulars may be 


obtained 
ROBT. T. HUT 


ELECTRICAL RESEARCH 


has twi cies for m the re- 
‘staff of the Rural Sec- 
tion. 

(a) To work on problems concerned with 
the application of electricity in AGRICUL- 
TURE. Applicants should possess a good 
degree in electrical or mechanical engineer- 
ing. 

(b) To work on problems concerning the 
applications of electricity in HORTICUL- 
TURE. Applicants should possess a good 
degree in electrical engineering or physics, 
and some know‘edge of electronics. 

Previous industrial or research experience 
would be an advantage for either post. 

Starting salary will be in the range £650 
to £900 per annum according to experience 
and qualifications. The posts are subject 
to Superannuation under F.S.S.U. 

Applications should be addressed to the 
Head of the Rural Electrification Section, 
E.R.A. Field Station, Shinfield Green, near 
Reading, Berkshire. 


UNIVERSITY OF MANCHESTER 
Applications are invited from graduates for the 
post of Assistant Lecturer in Psychology. Candi- 
dates should have special interests or training in 
experimental and statistical psychology. Applica- 
tions will be considered from candidates who in- 
tend to graduate in 1958. Salary on a scale £700 
to £850 per annum with membership of the 
F.S.S.U. and children’s allowance scheme. 

Applications should be sent not later than April 
19, 1958, to the Registrar, the University. Man- 
chester, 13, from whom forms of application and 
further particulars may be obtained 


APPOINTMENTS VACANT 


BRITISH THOMSON-HOUSTON 


CO. LTD. 

The British Thomson-Houston Co. Ltd. has 
vacancies in its Res Laboratory at Rugby 
for graduates in physics to join a smal! research 
group working on techniques for processing silicon 
for device investigations, and on the development 
and study of new devices. Experience in this 
field is not essential and new graduates are invited 
to apply. 

Applications should be made to the Director of 
Research, The British Thomson-Houston Co. Ltd., 
Rugby. giving age, qualifications, etc., and quoting 
reference WI. 

WHITBREAD’S BREWERY HAVE A 
vacancy in their Research Laboratory for a first- 
class qualified Biochemist or Biologist to study 
yeast and fermentation problems.—Apply, giving 
qualifications and experience, to Chemist-in- 
Charge, Research Laboratory, The Brewery, 
Chiswell Street, E.C.1. 


A GRADUATE PHYSICIST WITH RE- 
search experience is required by British Cello- 
phane Limited, Bridgwater, Somerset. The work 
will be on ‘aboratory investigations of an applied 
and fundamental nature into physical processes 10 
supplement the work of an electronic section.— 
Write to Personnel Officer, quoting Ref. No. 
R72.N. 

EDWARDS HIGH VACUUM LIMITED, 
Manor Royal, Crawley, Sussex, have a vacancy 
for the following: Translator/Abstractor, with at 
least two languages (German and French) and @ 
sound technical background. Applicants (24-28) 
—male or female—should preferably hold a de- 
gree and be capable of translating into correct 
technical English. Salary will be dependent on 
qualifications and experience. Housing available 
if from London area.—Write, giving full details, 
to the Personnel Manager. 


DEVELOPMENT ENGINEER REQUIRED 
with experience of rotary pumps, diffusion pumps, 
also instrumentation and allied equipment as 
in high vacuum techniques, to form development 
section in company recently moved to new loca- 
tion. The position offers scope and interest to 4 
man with the right technical background and ¢ 
perience, who will achieve results with a mini- 
mum of supervision.—Write, giving full details 
of previous experience, to The General Manager, 
N.G.N. Electrical Ltd., Avenue Parade, A: 


London, W.1, for application form, quoting No. 
96/58/7. Closing date, May 22, 1958. 


‘CHESON 
Secretary of University Court. 


ton, Lancs. 
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FISONS LIMITED 


ASSISTANT TECHNICAL OFFICER 


The Fertilizer Division of Fisons Limited 
requires an ASSISTANT TECHNICAL 
OFFICER in the Planning Group of the 
Production Department at their Head Office 
in Felixstowe. The Planning Group forms 
part of the Technical Section and is respon- 
sible : for the technical planning of produc- 
tion resources sO as to ensure optimum 
usage of plant and equipment ; for the long 
term planning of additional production 
capacity ; and for the general integration of 
technical effort as applied to production. 

Applicants should have a sound technical 
training with a aniversity degree in chem- 


FATSTOCK MARKETING 


CORPORATION LTD. 
Expanding subsidiary group handling and pro- 
cessing animal by-products requires qualified chem- 
ist. This is a progressive position with prospects 
of advancement to a more senior appointment. 
Duties will be primarily concerned with analysis 
and quality control of existing products and assist- 
ing management in improving present handling 
methods. Duties will also include keeping abreast 
of technical developments in the animal by- 
products field. Applicants should have an honours 
degree in chemistry, with knowledge of bacteri- 
ology, and have had at least five years’ industrial 
experience with a commercial organization. The 
commencing salary will be according to qualifica- 
tions and will be subject to annual review. Par- 
ticipation in the pension scheme. 
Applications should be made to the Personnel 
.M.C. Ltd., Agriculture House, 25/31 


istry, physics, chem! ing. 
ing, or mathematics, pow should preferably 
have had production experience ; familiarity 
with the techniques of operational research 
would be a distinct advantage. Capacity 
for independent thought is of more import- 
ance than high academic attainment ; ability 
to approach iavestigations with tact and dis- 
cretion is essential. Salary according to 
qualifications and attainment. The Com- 
pany operates a pension scheme. 
Applications to Personnel Officer (GR10), 
— Limited, Harvest House, Felixstowe, 
uffolk. 


PARKE, DAVIS & COMPANY, 
LIMITED 


Applications invited from PHARMACO- 
LOGISTS and BIOMETRICIANS for posts 
in the new Department of Pharmacologi- 
cal Research which is being set up to take 
part in the search for new pharmaco-dynamic 
agents. In the new laboratories, which are 
at present being built, both short- and 
long-term research projects will be under- 
taken. Posts at various levels of qualifica- 
tion and experience are open, and appli- 
cations are invited for those with Ph.D. 
M.Sc., B.Sc., or equivalent degrees. 

A five-day week is worked, and there is 
a generous pension and life assurance plan. 

Applications should be addressed to the 
Director of Pharmacological Research, 
PARKE, DAVIS & COMPANY, LIMI- 
TED, STAINES ROAD, HOUNSLOW, 
MIDDLESEX. 


T. WALL & SONS LTD. 


is expanding its activities and invites appli- 
cations for the following posts which have 
been created to deal with the problem. 


1. Bacteriologist, male, to act as Assistant 
to Chief Bacteriologist. Age 28 to 35 
with experience of food bacteriology 
preferred. (Acton.) 


2. Physical Chemist to carry out research 
work in connection with wide range of 
food products. Honours degree and 
some research experience desirable. 
(Acton.) 

3. Chemist to take charge of routine labora- 
tory in meat products factory. Experi- 
ence in food analysis and knowledge of 
food bacteriology. (Hayes, Middx.) 

The salaries offered will be in accordance 
with age and experience and conditions are 
those of a progressive company. 

Applications should be addressed to the 

Group H.O. Personnel Manager, 
T. Wall & Sons Ltd., 

The Friary, 

London, W.3. 


S.W.1. 


JOSEPH LUCAS 
(ELECTRICAL) LIMITED 


MATHEMATICIAN 
required for interesting analysis 
work in connection with the devel- 
opment of electro-mechanical de- 
vices. The work covers the analysis 
of stress, vibration, and acoustical 
phenomena and the interpretation 
of test results. 

Candidates should have a degree 
in mathematics or mathematical 
physics together with some experi- 
ence of applying mathematics to 
engineering or design problems. 

The position is pensionable and 
provides a good starting salary. 
Apply, in writing, stating age, quali- 
fications and experience, to the Per- 
sonnel Manager, JOSEPH LUCAS 
(ELECTRICAL) LIMITED, Great 
King Street, Birmingham, 19, quot- 
ing reference PM/D/200. 


RESEARCH ASSOCIATION OF BRITISH 
Rubber Manufacturers, Shawbury, Shrewsbury, re- 
quire in their Intelligence Division, the services 
of a chemist or physicist (graduate or equivalent 
qualification) for literature research, etc. Excel- 
lent opening for young graduate desiring career in 
scientific information work. Appointment will be 
on the Technical Officer scale (£515 by £35 to 
£830) with starting salary according to age and 
qualifications. Pension scheme. Five-day week. 
—Apply to Secretary. 


ASSISTANT RESEARCH CHEMIST, AGE 
26-35. Ph.D. (chemistry). Previous experience 
in colloid chemistry essential. Good commenc- 
ing salary. Bonus and pension schemes. Please 
write, giving details of age and experience, to 
Chief Chemist, Research and Manufacturing 
Laboratories, The National Cash Register Co. 
Ltd., 14 Warwick Road, Boreham Wood, Herts. 


PHYSICAL CHEMISTS. SUITABLE CANDI- 
dates would be men or women with first- or 
upper second-class honours degrees in chemistry 
with up to five years research experience in 
physical chemistry. There are two positions to 
be filled in the first instance, for which the de- 
tailed requirements are: (A) Experience in polymer 
chemistry or paper chemistry. (B) Experience in 
modern analytical methods, spectroscopic tech- 
niques or the physics and physical chemistry of 
aerosols and smokes. Candidates with qualifica- 
tions for either of these types of work are in- 
vited to apply. The Research and Development 
Establishment is pleasantly situated on the west 
side of Southampton, within easy reach of the 
New Forest and runs its own canteen. A five- 
day week and contributory pension scheme are in 
operation. The Establishment is relatively new 
and the prospects for a keen and hard worker 
are excellent.—Applications should be addressed 
to Personnel Department, British-American 

td., Westminster House, P.O. Box 
482, 7 Millbank, London, S.W.1, 


LOUIS NEWMARK LIMITED REQUIRE A 
Development Engineer for work on Aircraft and 
Industrial Instruments in their Laboratory at New 

on. Candid should preferably have 
a degree and have some experience of either 
Capsule type instruments or servo engineering. 
Pension scheme.—Please apply, in writing, to Per- 
sonnel Officer, Louis Newmark Ltd., Purley Way, 
Croydon, Surrey. 


PROJECT LEADER OF SMALL TEAM TO 
develop a high precision frequency standard based 
on Ammonia Maser. First- or second-class 
honours physics with at least five years’ experi- 
ence in microwave and electronic engineering. To 
control project up to and including production. 
Well-established company, pension scheme, etc. 
erg £1,200.—G.D., Ltd., Sudbourne Road, 
S.W.2. 


BRITISH TITAN PRODUCTS 
COMPANY LIMITED 
have vacancies for 
CHEMISTS AND CHEMICAL 
ENGINEERS 


at their 
TECHNICAL HEADQUARTERS, 
BILLINGHAM, CO. DURHAM 


The Company is primarily concerned with 
the large-scale manufacture of titanium 
dioxide and is characterized by a ten-fold 
expansion in post-war years. This continu- 
ing expansion is associated with a multi- 
plicity of chemical and chemical engineer- 
ing problems which can provide an interest- 
ing and worthwhile job in well equipped 
laboratories and pilot plants. 

Applications are invited from first- or 
second-class honours degree graduates for 
the above vacancies in the Research and 
Technical Departments. Some industrial 
experience is preferred but fresh graduates, 
including those at present engaged on 
National Service, etc., and who will be 
available some time in 1958, may also 
apply. The age range envisaged is 25 to 
35 years. 

Salaries and prospects are very attractive 
for men with the right qualities: conditions 
of work are good: Staff Bonus, Superan- 
nuation Scheme and non-contributory Life 
Assurance are in operation ; housing assist- 
ance is available if required. 

Applications will be treated in the strictest 
confidence and should be addressed to the 
Personnel Manager, British Titan Products 
Co. Ltd., Coppergate, Yo.«, quoting refer- 
ence S.33. 


BRITISH PETROLEUM COMPANY LIMITED 
has vacancies for HONOURS GRADUATES for 
work at its Exploration Laboratories at SUN- 
BURY-ON-THAMES. Applicants should have 
fulfilled their National Service obligations. Ap- 
plications are invited from candidates with the 
following qualifications: 


(a) Honours Graduate in Chemistry for 
work on the analysis of petroleum and 
sedimentary rocks using microana- 
lytical and tech- 
niques. (Ref, H.3682B.) 


Honours Graduate, B.Sc. or B.Eng., 
preferably with a research qualifica- 
tion for work on measurements con- 
cerned with the flow of fluid in 
porous rocks. Research work is 
directed to new 

recovery. (Ref. H.4334.) 


Salaries according to age, qualifications and ex- 
perience, non-contributory Pension Fund, assisted 
House Purchase Scheme, removai expenses and 
settling-in allowances payable in certain cases, 
Luncheon Club.—Write, giving full particulars, 
quoting appropriate Reference Number, to Box 
5718, c/o 191 Gresham House, E.C.2. 


(b 


CHEMISTS, PREFERABLY WITH HONOURS 
jegree, required by The British Drug Houses Ltd 
for Development Research in connection with 
organic chemicals. The work relates to bulk 
and fine chemicals and chemotherapeutic sub- 
stances. Commencing salary will be according to 
qualifications and experience. Five-day week. 
Pension and profit sharing schemes. Canteen and 
sports club.—Apply, in writing, stating age, quali- 
fications, experience and salary required, to Stafi 
Manager, Graham Street, City Road, N.1. 


ANALYTICAL CHEMIST REQUIRED FOR 
shift work in Control Laboratories of a chemical 
works. Applicants should be at least 18 years 
of age and preferably have had two years’ indus- 
trial laboratory experience. Minimum qualifica- 
tions G.C.E. in chemistry, physics and mathe- 
matics (chemistry preferably at advanced level). 
Facilities for part-time study at recognized tech- 
nical college courses. Salary according to quali- 
fications, experience and age. Pensionable post. 
Lodging accommodation  arrangeable.—Write 
(quoting No. 1395), to Personnel Manager, Fisons 
Pest Control Limited, Harston, Cambridge. 
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of Crystals, Electrical and Optical 


able, but not essential. 


American Industrial Standards. 


Mail to: 
Mr. C. V. Bocciarelli, 


PHILCO CORPORATION 


The Philco Corporation Research Laboratories in Philadelphia, 
Pennsylvania, offer exceptional opportunities for Experimental Physi- 
cists, Engineering Physicists, and Metallurgists interested in the growth 


Advanced Semi-conductor Devices. 

Experience in Solid State Physics or Transistor Technology desir- 
Qualifications : Ph.D. degree desirable, but 
recent graduates are invited to apply. Nationality immaterial but 
good knowledge of English essential. 


Applications, that will be handled with strictest confidence, giving 
full educational details and professional interests, are to be sent Air 


Assistant Director of Research, 
Solid State Electronics. 
PHILCO CORPORATION, 
“C” and Tioga Streets, 
Philadelphia 34, Pennsylvania, 
United States of America. 
Promising applicants will be invited to attend interviews in London 
or principal continental centres, during May. 


Properties of Semi-conductors, and 


Salaries commensurate with 


Certificate preferable. 


electrical. 
RESEARCH ASSISTANTS 


Five-day week. 


Manager, JOSEPH LUCAS 
19, quoting reference PM/|D/|207 


DEVELOPMENT OF ‘SEMI-CONDUCTOR DEVICES 
JOSEPH LUCAS (ELECTRICAL) LIMITED 


have the following vacancies: 


SENIOR EXPERIMENTAL OFFICERS 
Duties involve the development of silicon devices in- 
cluding Zener diodes and transistors. 
Candidates must have experience 
in the development of small devices, either optical or 


| Candidates should be in possession of Ordinary National Certificate. 
The positions are pensionable and carry attractive starting salaries. 


Apply, in writing, giving details of age, qualifications and experience, to the 


Higher National 


Personnel 
) LIMITED, Great King Street, Birmingham, 


THE A.E.I. LAMP AND LIGHTING COM- 
pany Ltd. has a vacancy in its Glass Technology 
Department for a Glass Technologist or Physicist 
to study the properties and characteristics of new 
glasses and to develop existing glasses. The work 
will be eventually centred in new laboratories at 
Leicester but an initial period may be spent at 
Chesterfield.—Applicants are invited to write to 
the Technical Department (Glass Technology), 
A.E.I. Lamp and Lighting Co. Ltd., Sheffield 
Road Glassworks, Chesterfield, giving details of 
their age, qualifications and experience. 


DUNLOP RUBBER COMPANY LTD. RE- 
quire a Technical Assistant for the information 
section of their Patents Department. Work in- 
cludes patent searching and classification, and ap- 
plicants should have some chemical knowledge, 
preferably but not necessarily a degree. Knowledge 
of French or German would also be an advantage. 
—Please write in confidence, giving brief details 
and commencing salary expected, to Personnel 
Manager (JM 143), Fort Dunlop, Erdington, 
Birmingham, 24. 


MONSANTO CHEMICALS 
LIMITED 


are expanding their operations in the plas- 
tics field and require young graduates in 
physics, applied physics, mechanical and 
chemical engineering for the research 
laboratories at Newport, Monmouthshire. 

The Physicists are needed for work in- 
volving both theoretical and practical 
studies over a wide field of plastics. 

The Mechanical and Chemical Engineers 
are required for the development and larger 
scale practical application of results ob- 
tained in the laboratories. 

Full details of age, education, training 
and experience to be sent to D.L.2, Per- 
sonnel Department, Monsanto Chemicals 
Limited, Monsanto House, 10-18 Victoria 
Street, S.W.1. 


MSL 
DIRECTOR 
OF 
RESEARCH 


This is a new scientific appointment 
offering considerable freedom in 


The person appointed will be responsible 
for planning and equipping laboratories 
near London, drawing up a long term 


to 
affiliations both at home and abroad. 


In addition to creative satisfaction, the 
post offers tangible rewards of interest 
to those already earning £4,000 or 
more, 


This new research establishment will 
be largely autonomous and will be 
complementary to the extensive research 
interests of the 
which is one of 
pharmaceutical firms in the U.S.A. 


Candidates must have organized and 
conducted research in fields relating to 
biochemistry, physiology, pharmacology 
or experimental therapeutics and should 
preferably hold a higher scientific or 
medical qualification. Previous experi- 
ence in the pharmaceutical industry is 
by no means essential. 


Please send details of qualifications, 
experience and publications to R. A. 
Denerley at the address below, quoting 
reference U.793. No information will 
be disclosed to our client until 
candidates have been told the company’s 
identity have given permission after 
confidential discussion. 


MANAGEMENT 
LIMITED 


17, Stratton Street, London, W.1. 


SELECTION 


GRADUATE REQUIRED WITH CONSIDER- 
able experience in formulation of synthetic 
lacquers of high chemical resistance for research 
and development work in connection with alu- 
minium containers. Opportunity to develop own 
ideas to the final application stage in a rapidly ex- 
panding development. The work would involve 
contacts with companies in Great Britain and on 
the Continent. Pension and life asusrance 


in operation.—App’y to Personnel Officer, Alu- 
minium Laboratories Limited, Banbury, Oxon. 


BRITISH SCIENTIFIC INSTRUMENT RE- 
search Association requires an honours graduate 
(age up to about 30) in chemistry or physics to 
undertake research on physico-chemical processes. 
A wide range of interesting work is envisaged. 
The Laboratories are pleasantly situated in rural 
surroundings, 30 minutes from Charing Ba 
— reply in — to the Director, J. Thom- 

son, ai » Sira, South Hill, Chislehurst, 


Kent. 


SCIENTIFIC ASSISTANT, REQUIRED FOR 
work in relation to and development on 
electrical methods and means of measurements 
and design of electro-mechanical devices. Whilst 
previous experience in light engineering and work- 
shop technology is desirable, ability to perform 
experimental work with care and accuracy is of 
greater importance. Applicants should possess 
Inter.B.Sc. or O.N.C., or its equivalent in en- 
gineering subjects or physics. The post offers 
interesting and permanent work with opportunity 
for advancement. Pension scheme is applicable. 
Write full particulars Personnel Manager, 
Sangamo Weston Ltd., Cambridge Road, Enfield, 
Middlesex. 


A PAPER LABORATORY MANAGER IS TO 
be appointed to a mill in the South-eastern Home 
Counties. The appointment demands a person- 
ality vigorous and co-operative, with mature 
ability to accelerate application of technology in 
the mill. Direct responsibility for a staff of over 
20. The selected candidate is likely to be over 
30; preference for experience of paper, but not 
necessarily in the paper industry. A science de- 
gree is desirable, but administrative ability is the 
essential criterion.—Please write initially 0 
Wiggins Teape Group gman Division, Butlers 
Court, Beaconsfield, Bucks. 


TECHNICIAN (FEMALE) REQUIRED FOR 
bacteriological testing of new compounds and other 
work in connection with microbiological fermen- 
tations. Previous experience such as hospital 
bacteriology would be an advantage. Salary ac 
cording to age and experience. Bonus scheme 
and non-contributory pension scheme in operation. 
—Reply to the Assistant Director of Rescarch, 
Beecham Research Laboratories, Ltd., Brockham 
Park, Betchworh, Surrey. 


creating and directing a research 
organization. It will interest those 
; , already in charge of academic or 
industrial research programmes, 
research programme and selecting his 
S own research team. He will be 
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ENTOMOLOGIST REQUIRED BY PYRE- 
Senior Entom- 


Kenya. The work involves insect 

the bioassay of new pyrethrum pc sd for 
toxic activity. The post would suit a fresh gradu- 
ate in entomology with subsidiary zoology/ 
Physiology/Chemistry, preferably, but mot neces- 
sarily, with some experience in this field. Publi- 
cation of work is encouraged. has an 
altitude of 6,000 ft. and the climate is very abe 
ant, healthy and temperate. Tour, five years two 
months in first instance: eighteen days local leave 
per annum with two months’ study leave in U.K. 
each two and a half years. Return air passages 
for family up to three adult passages. Medical 
insurance and provident fund. Hard-furnished 
house or flat at rental not more than 15 per cent 
of salary. Salary: £1,200 to £1,300 per annum 
with £50 per annum increments.—Please reply 
without delay to Box No. 637, T. G. Scott and 
Son, Ltd., 1 Clements’ Inn, London, W.C.2. 


GRADUATE SCIENTIST (PREFERABLY 
physicist) required in the Information Department 
of the British Scientific Instrument Research 
Association, ‘* Sira,”” Chislehurst, 
Kent. Main duties: answering technical inquiries 
on the basis of published information ; literature 
surveys ; abstracting.—Intending applicants should 
write for full details to Head of Information De- 
partment. 


BIOCHEMIST (MALE). BEECHAM RE- 
search Laboratories Limited require a_ suitably 
qualified young graduate in their Bioch 
Department to assist in investigations of the meta- 
bolic fate of new drugs. Salary according to age, 
qualifications experience. Bonus and non- 
contributory pension schemes in operation.—Apply 
to Assistant Director of Research, Beecham Re- 
search Laboratories Ltd., Brockham Park, Betch- 
worth, Surrey. 


CHEMICAL ENGINEER REQUIRED FOR 
projects involving distillation, heat exchange, dry- 
ing, the design and operation of pilot plant and 
the application of new developments in full-scale 
production units. Salary according to age and 
experience. Non-contributory pension scheme.— 
Apply, in writing, to the Manager, The Distillers 
Company Limited, Glenochil Research Station, 
Menstrie, Clackmannanshire, Scotland. 


UNILEVER LIMITED 
Unilever Limited have a vacancy for a 


The post, which involves searching both 
Patent and technical literature and calls for 
a person capable of intelligent interpretation 
of the results, carries an attractive salary. 


Apply, giving age and full particulars of 


qualifications and experience, to Patents De- 
partment, Unilever House, London, E.C.4. 


AEI, LAMP AND LIGHTING 
CO. LTD 


requires the services of an experienced metallurgist 
who will also be interested in the mechanical 
problems associated with the development of wire 
processing techniques. Although the work is 
essentially concerned with the development of 
tungsten and molybdenum wires it will require a 
knowledge of production techniques, and appli- 
cants should preferably have had some years’ ex- 
perience in the wire industry.—Any such are in- 
vited to write to the Technical Director, A.E.I. 
Lamp and Lighting Co. Ltd., Melton Road. 
Leicester, giving details of their age, qualifications 
and experience and quoting reference LE.8. 


LABORATORY ASSISTANT (FEMALE) RE- 
quired at Chesterford Park Research Station, near 
Saffron Walden (Essex), age not less than 18, 
preferably with G.C.E. “O” level, including 
chemistry and mathematics but not essential. 
Good conditions of employment and canteen. 
Lodging accommodation arrangeable. Salary ac- 
cording to qualifications, age and experience.— 
Write (Quoting No. 1397), to Personnel Manager, 
Fisons Pest Control Limited, Harston, Cambridge. 


ORGANIC CHEMIST. A SUITABLE CAN- 
didate would be a man or woman with first- or 
upper second-class honours in chemistry, and with 


up to five years’ research experience ia —_ 
chemistry, preferably with some knowledge of 


involved relates to the investigation of tobacco 
smoke, its formation and its connection with taste. 
The Research and Development Establishment is 
pleasantly situated on the west side of Southamp- 
ton, within easy reach of the New Forest and 
runs its own canteen. A five-day week and 
contributory pension scheme are in operation. 
The Establishment is relatively new and the pros- 
pects for a keen and hard worker are excellent.— 
Applications should be addressed to nga 
Department, British-American Tobacco Co., 
Westminster House, P.O. Box 482, 7 Miltbenk, 
London, S.W.1. 


MULLARD SOUTHAMPTON WORKS HAVE 
openings for PHYSICISTS and CHEMISTS to 
work on the development of semi-conductor de- 
vices and the development of device manufactur- 
ing processes. These posts would be particularly 
suitable for graduates with some industrial ex- 
perience or university research experience who 
wish to move into the development field. 


The Company’s general conditions of employ- 
ment will be found to be attractive, and inter- 
ested candidates, who should be aged about 25 
to 35, are invited to apply in writing to the 
Personnel Officer, Mullard Southampton Works, 
Millbrook Industrial Estate, Southampton, 


SCIENTIFIC ASSISTANT REQUIRED IN 
the Shepherd’s Bush Laboratories of British Insu- 
lated Callender’s Cables Limited for the opera- 
tion and maintenance of a Van de Graaff particle 
accelerator. Applicants, who should be in the age 
range 18 to 23, should have G.C.E. at “A” 
level in physics and chemistry. Some previous 
experience in a research laboratory would be an 
advantage, but is not essential.—Applications, 
giving details of age, qualifications, and experi- 
ence, should be made to the Personnel Officer, 
B.1.C.C, Ltd., 38 Wood Lane, London, W.12. 


HEAT FOR SCIENCE AND INDUSTRY—4 


The Multimantle, an aluminium-housed 
universal heating mantle capable of 
accommodating a large variety of flasks or 
funnels in one heater, is truly a multi- 
purpose heating mantle. It is produced 
with or without built-in temperature 
control, in the following capacity ranges: 
50 to 500 ml, 50 to 2,000 ml, 500 to 6,000 ml, 
2,000 to 12,000 ml, and 5,000 to 22,000 mi. 
Available from all Laboratory Supply 


houses 


SAFE - EFFICIENT - ECONOMICAL 


(+) Please request leaflet 


ELECTROTHERMAL 


ROAD, LONDON, E.7 GRAngewood 9911 


Searcher in their Patents Department in sma 
— 
| German, and preferably an understanding : 
| of engineering. 
— — | 
: 
| ; 
| 
ENGINEERING LIMITED, 270 NEVILLE 7s 
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ALUMINIUM LABORATORIES LIMITED 
require qualified man (degree or equivalent) with 
experience of metal finishing or surface treatment 
of aluminium for applied research and develop- 
ment work. Pension and life assurance scheme in 

operation.—Apply to Personnel Aluminium 
Limited, Banbury, 


APPOINTMENTS WANTED 


CAMBRIDGE GRADUATE CHEMIST 
seeks progressive and interesting executive posi- 
tion with go-ahead company abroad (preferably 
Dominion). Aged 28, married with two children. 
At present technical director, works manager, and 
buyer of textile finishing works.—-Box No, 636, 
T. G. Scott and Son, Ltd., 1 Clement’s Inn, 
London, W.C.2. 


GENIUS, 28, SEEKS RESEARCH/DEVEL- 
opment post on constructive project, B.Sc. physics, 
mathematics.—Box No, 638, T. G. were and Son, 
Ltd., 1 Clements’ Inn, London, W.C.2. 


GRANTS & SCHOLARSHIPS 


SALTERS’ INSTITUTE OF 
INDUSTRIAL CHEMISTRY 
GRANTS-IN-AID 
The Committee will, in July, allocate a limited 
number of Grants-in-Aid for the purchase of 
books, for library subscriptions or other necessary 
Purposes, to young men and women employed in 
chemical works in or near London, who desire to 
extend their education for a career in chemical 
industry. Applicants must have general certificate 
of education at advanced level in chemistry or 
Intermediate B.Sc., or their equivalent. Applica- 
tions should be made as soon as possible, where- 
upon forms will be issued requiring particulars of 
age, nature of employment and the manner in 

which the Grant would be used. 

The application forms should be received, com- 
pleted, before May 14, 1958, by: The Clerk of 
the Salters’ Company, Salters’ Institute of Indus- 
trial Chemistry, 30 Portland Place, London, W.1. 


IMPERIAL COLLEGE: ENGLISH ELEC- 
tric Studentship for research in aeronautics. 
Value £750, out of which fees must be paid.— 
Further particulars from the Registrar, Imperial 
a London, S.W.7. Closing date, May 17, 


IMPERIAL COLLEGE: BURSARY OF £425 
out of which fees must be paid, provided by a 
group of optical instrument firms, available for one 
year for the postgraduate course in Technical 
Optics.—Further particulars from the Registrar, 
oa College, London, S.W.7. Closing date, 
June 2, 1958. 


THE GAS COUNCIL 
RESEARCH SCHOLARSHIPS 

The Gas Council invites applications for five 
Research Scholarships from graduates or prospec- 
tive graduates in physics, chemistry or engineering 
at British Universities. The scholarships will be 
awarded for a period of three years from Septem- 
ber 1, 1958, and the Universities in which they 
will be tenable are as follows: University of 
Oxford, Departments of Chemistry. University of 
Cambridge, Department of Chemica! Engineering. 
University of London, Department of Chemical 
Engineering at either the Imperial College of 
Science and Technology or University College ; 
Department of Chemistry at the Imperial College 
of Science and Technology. University of 
Durham, Department of Chemical Engineering at 
King’s College, Newcastle. University of Man- 
chester, Departments of Chemistry and Chemical 
Engineering at the Manchester College of Science 
and Technology. University of Birmingham, De- 
partment of Chemical Engineering. University of 
Glasgow, Department of Chemistry. The subject 
proposed for research must afford scope for 
original work and be of a character approved by 
the Research Committee of the Gas Council which 
is interested in problems related to the manufac- 
ture, distribution or use of gas. Each scholarship 
will carry an allowance at the rate of £400 a year 
together with the payment of University and 
College fees. 

Particulars and application forms may be ob- 
tained from the Secretary, the Gas Council, 1 
Grosvenor Place, London, S.W.1, or from the 
Head of any one of the University Departments 
named above. Applications should be submitted 
on or before May 1, 1958, to the Secretary, the 
Gas Council, or, if the candidate is a student in 
one of the University Departments named above, 
to the Head of that Department. 


ANIMAL HEALTH TRUST 
RESEARCH TRAINING SCHOLARSHIPS, 


Two or three Research Training Scholarships 
will be offered by the Animal Health Trust. 
These Scholarships, to the value of £400 to £500 
per annum (exempt from income tax) depending 
upon the location and on the marital status of 
the successful candidate, are available to recently 
qualified veterinary surgeons and final-year stu- 
dents (subject to July examination results) who 
are desirous of undertaking further specialist 
study or supervised research to fit them better 
for an academic, research, or specialist career. 
In addition a sum not exceeding £60 per annum 
may be given towards the payment of essential 
fees. The awards will be made in June. 

Forms of application can be obtained from 
The Scientific Director, The Animal Health 
Trust, 14 Ashley Place, Westminster, London, 
S.W.1. The closing date for the receipt of 
applications is Monday, April 28, 1958. 


UNIVERSITY OF 
Three Postgraduate Research Bursaries 
available in the Department of Fuel Techuolosy 
and Chemical Engineering, two Be work on the 
physics and physical chemistry of combustion in 
bench type rigs and the third for research on the 
physical chemistry of soot formation in large 
flames, to be carried out primarily at the Inter- 
national Flame Radiation Centre at Ijmuiden. 
Mad in the range £350 to £500 per annum plus 


Ageitbebeliie should be sent to the Registrar as 
soon as possible. 


LEVERHULME STUDENTSHIP ; TENABLE 
from October, 1958, for research in chemical en- 
gineering. Value £400 per annum, from which 
fees must be paid.—Further particulars from the 
Registrar, Imperial College, London, S.W.7. 
Closing date, June 27, 1958. 


FOR SALE AND WANTED 


MOBILE HIGH VACUUM DIFFUSION 
pumping equipment. Ex-Government, unused, 
700 +c.f.m. mm.Hg. Suggest suitable 
metallizing, vacuum distillation, sintering and 
like processes. £400.—Box 632, T. G. Scott and 
Son, Ltd., 1 Clement’s Inn, London, W.C.2. 


LABORATORY AUTOCLAVE WANTED. 
Capacity 500 to 1,000 ml., preferably stainless 
steel (4VA.-Extra type) capable of withstanding 
pressures up to 100 atmospheres. Must contain 
stirring device and at least one feed pipe.—Near 
offers and details to the Aliphatic Research Co. 
Ltd., Roundthorne Estate, Wythenshawe, Man- 
chester, 23, 


TRADE ANNOUNCEMENTS 


THE PRICE OF SAFETY IS THE COST OF 
a JENCONS interchangeable desiccator.—Send for 
price and spares list to Jencons (Scientific) Ltd., 
Mark Road, Hemel Hempstead, Herts. 


HIGH VACUUM STOPCOCKS DISPATCHED 
by return from our varied stock of oyer 10,000. 
Catalogue on request.—G. Springham and 
Harlow, Essex (Tel. Harlow 24108). 


MISCELLANEOUS 


SCIENTIFIC PAPERS (physics and applied 
physics) competently and carefully TRANS- 
LATED from Russian, German, French, and 
Polish.—Phone CHA. 2345, or write M. Archer, 


22 Park Court, Park Hall Road, London, S.E.21, 


All communications regarding advertising 
in NATURE should be addressed to: 


T. G. SCOTT & SON LTD., 
1 Clement's Inn, London, W.C.2 


66 s¢@99 is the Registered Trade Mark of 
GURR s GEORGE T. GURR LTD. 
Since 1915 «GURR’S” brand of MICROSCOPICAL STAINS and 
Reagents has become world-famous. 
If you want this world-famous brand, specify “GURR’S” 
and refuse any other. 


GE 
136-138 NEW KINGS ROAD, LONDON, S.W6 


Ask for 
ORGE T. GURR 


BRASS e 


Rockiill Laboratories 


DIFFRACTION GRATINGS 
FOR EDUCATION 


We can supply gratings both for demon- 
stration and for students’ use. 
2 May we send you a copy of our lists? 


PATON HAWKSLEY 
Keynsham Bristol 


Also at: 


e ALUMINIUM e BRONZE ®@ 
ROD, BAR, SHEET, TUBE, STRIP, WIRE 
3,000 STANDARD STOCK SIZES 
No Quantity too small 

H. ROLLET & CO., LTD. 


6, CHESHAM PLACE, LONDON, S.W.I. SLOane 3463 
LIVERPOOL, LEEDS, MANCHEST=R, BIRMINGHAM 


COPPER e DURAL 


@ Home or Export 


SILIC 


| 


ONE RUBBER | 


UN STRIP, WASHERS, 


MOULDINGS 


MADE TO SPECIFICATION 


ESCO (RUBBER) LTD 
34/36 Somerford Grove, London, N.16 
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WHELDON & WESLEY, LTD. 
Specialists for 100 years in 
BIOLOGICAL & GEOLOGICAL 
BOOKS 
Catalogues on Request 


LYTTON LODGE, CODICOTE, Near Hitchin, Herts 
Books Bought 


WM. DAWSON & SONS LTD. 
ANTIQUARIAN SCIENTIFIC 
PERIODICALS & BOOKS 

Complete libraries purchased 


4 DUKE STREET - MANCHESTER SQUARE 
LONDON ° W.1 


THE MUSEUM BOOK STORE, LTD. 
25 Devonshire St., London, W.! 
(Welbeck 1340) 
Buy and sell Scientific Journals and Periodicals and 
Learned Society Publications, in all languages. 
Librarians, and others, should send us their list of 
“‘wants’’, or duplicates for sale. Binding undertaken. 


sieving with 


sheet N/55. 


ENSURE ACCURATE AND SPEEDY SEPARATION 
Standard Test Sieves to B.S.410:43 and U.S. Bureau of 
Standards (A.S.T.M.E.11) down to No. 400 (37 microns), 


“Endrock” Test Sieve Vibrator saves valuable time of skilled 
personnel. 


ENDECOTTS (FILTERS) LTD. 
215 Kingston Road, London, S.W.19. LiBerty 8121/2 


industrial grades 


OF POROUS CERAMICS 


Why not reap the fruits of our extensive research and 
development of Porous Ceramics for industrial uses ? 
Whether for filtration of liquids or gases, for diffusing, 
aeration, flow restriction, the handling of powders, 
or as carriers for pastes or liquids, Porous Ceramics 
have provided the solution to a variety of industrial 
problems. 

Eight grades in two different qualities are produced, 
ranging from 25 to 750 microns measured maximum 
pore size, and the material can be supplied in flat tiles, 
tubes, cylinders and other shapes. 

Porous Ceramics have the following advantages : 
uniformity of pore size, pore distribution and per- 
meability; high resistance to all acids, except hydro- 
fluoric; cleanliness; resistance to heat and mechanical 
shock. 

Our Research Department will be pleased to co-operate 
in the solution of your problems. Write for catalogue 
No. 10. 


DOULTON & CO. LIMITED 
Porous Ceramic Division, Dept. C,. 
Doulton House, Albert Embankment, London, S.E.1 
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RECENT SCIENTIFIC and TECHNICAL BOOKS 


Volumes marked with an asterisk (*) have been received at “Nature’’ Office 


Mathematics 


BAILEY, Norman J.T, The Mathematical Theory of Epidemics. 9 in. x 
52 in. (23 em.x 15 cm.). Pp. viii+-194. (London: Charles Griffin and 
Co., Led., 1957.) 36s. net.* 

COHN, P, M. Lie Groups. (Cambri Tracts in Mathematics and 


Mathematical Physics, No. 46.) in, x 5¢ in. Q1-5 cm.x 14 cm.). Pp. 
vii+ 164. wrk ‘Ae the University Press, 1957.) 22s. 6d. net.* 
COXETER, y. (Mathematical Exposi- 


tions, No.2.) 82 in. Pp. xv+309. Third edition. 
(Toronto: University of Toronto Press; London: Oxford University 
Press, 1957.) 45s. net.* 

MAXWELL, E. A. An School and a, 
Vol. 4. 82 in. x 52 in. 


Analytical Calculus for 
cm. x 15 cm. =f Pe- xii+288. (Cambridge : 
the University Pres:, 1957.) 22s. 6d. net. 


ORE, Oystein. Niels Henrik Abel : Mathematician Extraordinary. 
9 in. x6 in. (23 cm. x em.). Pp. viii+-277+16 plates. (Minneapolis, 
Minn. : University of Minnesota Press; London: Oxford University 
Press, 1957.) 45s. ar 

SPAIN, Barry. Analytical Conics, (International Series of stonegeets 
on Pure and Applied Mathematics, Vol. 3.) 8}in. xt 
Pp. ix+145. (London and New York : Pergamon Press, 1957.) 30s. net. ’ 

VON . MISES, Richard. Probability, Statistics and Truth. Second 
revised English edition prepared by Hilda Geiringer. 62 in. x 5} in. (22 cm. 
x15 cm.). Pp. xiv+244. (London: George Allen and Unwin, Ltd. ; 
New York: The Macmillan Company, 1957.) 28s. net.* 


Physics 


BERGMANN, Ludwig. Der Ultraschall und Seine Anwendlu 
Wissenschaft und Technik. Nachtrag zum Literaturverzeichnis der ont 
erschienenen. 6. Aufiage. in. ky (22 cm.x 15 m.). Pp. 66. (Stutt- 
gart: S. Hirzel Verlag, 1957, 

CRUZ-COKE, Riccardo. El Mondo Nucleonico. (Coleccion Sintesis.) 
7 in. (18 cm. x9 em.). Pp. 156. (Santiago: Editorial del Pacifico, 

57.) n.p.* 

‘SoLLWwicK. E. G. Electromagnetism and Relativity with particular 
reference to Moving Media and Electromagnetic Induction. 8% in. x 5} in. 
@ cm. x15 cm.). Pp. xxiii+300. (London and New York: Longmans, 

reen and Co., Led., 1957.) 63s. net.* 

FIELD, F. H., and FRANKLIN, J. L. Electron Impact Phenomena and the 
Properties of "Gaseous Ions. (Pure and Applied Physics: a Series of 
Monographs and Textbooks, Vol. 1.) 9 in.x6 in. (23 cm.x 15-5 cm.) 
Pp. ix+349. (New York: Academic Press, Inc. ; London: Academic 
Books, Led., 1957.) 8.50 dollars.* 

FLOGGE, S. (herausgegeben von). Handbuch der Physik. Band 39: 
Bau der Atomkerne. 10 in. x63 in. cm.x 17 em.). Pp. vi+566. 
(Berlin : Springer-Verlag, 1957.) 125 D.M.* 

GINZTON, Edward L. Microwave Measurements. (International 
Series in Pure and Applied Physics.) 9 in.x6 in. (23 cm.x 15-5 cm.). 
* xvii+515. (London: McGraw-Hill Publishing Company, Ltd., 1957.) 

* 


HUNTER, Joseph L. Acoustics. 9 in.x6 in. (23 em.x I us ane Pp. 
xv+407. (Eglewood Cliffs, NJ.: Prentice-Hall, inc., 1957.) 8.50 dollars.* 
LONGHURST, R. S. Geometrical and Physical Optics. 10 in. x 6} in, 
“5 cm. x 16 cm.). > xvi+534. (London and New York: Longmans, 
ireen and Led., 1957.) 60s. net.* 

NEWMAN H., H. The General Properties of 
Matter. Fifth edition. 83 in. x5} in. (22 cm.x 15 Pp. xi+428. 
(London Edward Arnold (Publishers), 1957. 32s. 6d. net.* 

SEITZ, Frederick, and TURNBULL, David (edited by). Solid State 
Physics : Advances in Research and App'ications, Vol. 4. i 
a em. x 15-5 cm.). Pp. xiv+540. (New York: Academic Press, inc. ; 

ndon : Academic Books, Ltd., 1957.) 12 dollars.* 

SMITH, C. J. Intermediate Physics. edition. in. x6 i 
x 5 cm.). xiii+-322. (London Edward Arnold Publishers), 

d 


45s. n 
(edited by). Report on Progress in Physics, Vol. 20. 
10 in.x7 in. (25:5 cm.x 18 cm.). Pp. iv+568. (London: The Physical 
1957.) 63s. net.* 
OUN M.E.J. Radiological Physics. em. x 15-5 cm.) 
Pp +365 {London : H. K. Lewis and Co., Ltd., ) 42s. net.* 


Engineering 


BENEDICT, Manson, and PIGFORD, Thomas H. Nuclear Chemical Engin- 
eering. (McGraw-Hill Series in Nuclear ineering.) 9in.x6in. (23 cm. 
x15-5m.). Pp. xiv+594. (London : raw-Hill Publishing Company, 
Led., 1957.) 6d,* 

LUCAS, G., and J. Turbine a Survey of 

Hig h-Temperature Materia's and He very ion to the Gas Turbine. 

atin. xi-+ 163+ 18 plates. (London; Temple 
Led 
MILLER, G. L. he ol pm of the Rarer Metals, No. 2.) 
Second edition. 8}in.x S?in.(22cm.x i5em.). Pp. xxi+548. (London : 
Butterworths Scientific Publications ; New York : ‘helieae Press, Inc., 
1957.) 70s.* 

MORTON, 1. S., and PERRY, A. L. H. Friction Lubricants and Cutting 
Fluids. (eprinted from the Second Edition of ‘‘Modern Workshop 
Technology”, Part 2. Edited by Prof. H. Wright Baker.) 8} in. x 5% in. 
cm.). Pp. iv+4l. (London: Cleaver-Hume Press, bd 
957.) 3s. 


MURPHY, Gordon J. Basic Automatic Control Theory. (The Van 
Nostrand Series in Electronics and Communications.) $3 in. x6} in. 
(23-5 cm. x 16 em.). Pp. xi+557. (Princeton, N. J.: D. Van Nostrand 
Company, Inc. ; London ion: D. Van Nostrand Company, Ltd., 1957.) 
9 dollars ; 67s. 

NUHAWAN, B. “R. (edited by). Industrial Failure o {Engineering Metais 
and Alloys: a Symposium ised by the National Metallurgical Labora- 
tory, February 5, 6 and 7, 1953. in.x8tin. (28 cm.). Pp. viii+ 
347. (Jamshedpur : Counci of Scientific and Industrial Research, Nationa! 
Metallurgical Laboratory.) n.p.* 

PIEZOELECTRICITY. (Selected Engineer Reports—Post 
Research Station.) in. x 84 em.). Pp. +369. 
don: H.M. Stationery Office, 1957.) 75s. net.* 


Chemistry : Chemical Industry 


ADAMS, Roger, BLATT, A. H., COPE, Arthur C., CURTIN, David Y., 
McGREW, spe C., and NIEMANN, Cari (edited by). Organic Reactions, 
Vol. 9. Vin. x 6in. (23 cm. x 15-5 cm.). Pp. viiit+468. (New York : John 
Wiley and Sons, Inc. ; London : Chapman and Hall, Led., 1957.) 96s. net.* 

BOWEN, J. B., GRAH HAM, Ss. H., and WILLIAMS, A. J. S. A Student's 
Handbook of Organic Qualitative Analysis. in. x 52 in. (22 em. x 15 cm.). 

189. (London: University of London Press, 1957.) 15s. 

BRITISH NATIONAL FORMULARY, 1957. Alternative edition based 
on a Pharmacological Classification. ‘62 in.x44 in. (17 cm.x cm.). 
Pp. 245. (London: British Medical Association ; and the Pharmaceutical 
Society of Great Britain, 1957.) 7s. 6d. ; Interleaved edition, 10s, 6d.* 

FRITZ, James S., and HAMMOND, George $. Quantitative Poni 
Analysis. 9 in. x 6 in. (23 cm.x 15-5 cm.). Pp. xiv+303. (New York : 
ag Wiley and Sons, Inc.; London: Chapman and Hall, Led., 1957.) 


HICKINBOTTOM, Wilfred John. Reactions of Organic Compounds. 
Third in. 52 in. (22 em. x 15 cm.). 95h) (London and 
New York : Green and Co., Ltd., net.* 

WILLARD, rn t H., FURMAN, N. Howell, ae BACON, Egbert K. 
A Short Course in Quantitative Analysis. Second edition. or in. x 6} in. 
23-3 cm. x 16 cm.). Pp. vi+243. *Grinceton, D. Nostrand 
; London: D. Van 1957.) 4.75 
ZUIDERWEG, F. J Manual of Batch Distillation. 9 in. x 


Laboratory 
6 in. (23 cm.x 15-5 i. Pp. viii+126. (New York: nterscience Pub- 
lishers, Inc. ; London : Interscience Publishers, Ltd., 1957.) 3.50 doliars.* 


jostrand Company, Ltd 


Technology 


BURBIDGE, L. Standard Batch Control. 8} in. x 52 in. (22 em. x 
co Pp. xii+186. (London: Macdonald and Evans, Ltd., 1957.) 


LYLE, Oliver. Technology for Sugar Refinery Workers. Third edition, 
revised, rearranged and enlarged. 9 in. x6 in. (23 cm. x cm.). 

- (London : Chapman and Halli, Led., 1957.) 70s. net. 

MONCRIEFF, R. Ww. Fibres. (Formerly ial Fibres’’.) 
Third edition. 8? in. x 5? om. x 15 cm.). Pp. x+66!1. (London: 
National Trade Press, Ltd., 1957.) 65s. net.* 

SINGER, Charles, HOUMYARD, E. J., HALL, A. R., and WILLIAMS, 
Trevor !. A History of Technology. Vol.3: From the ‘Renaissance tothe 
Industrial Revolution, c. 1500-c. 1750. 103 in. x7} in. (25-5 cm. x 19 cm.). 
Pp. xxxvii+766+32 plates. Press; London: 
Oxford University Press, 1957.) 168s. net 


Astronomy 


BROWN, R. Hanbury, and LOVELL, A.C.B. The Exploration of Space 
by Radio. 10 in. x 6¢ in. (25-5 cm.x 16 em.). Pp. xii+207+-21 plates. 
(London : Chapman and sa Ltd., 1957.) 35s. net.* 

KRUSE, W., and DIECKVOSS, W. The Stars. (Ann Arbor Science 
Library.) 8} in.x5 in. (21-5 cm.x 12-5 cm.). Pp. 202. (Ann Arbor : 
Universiey of Michigan Press, 1957.) 5 dollars ; 37s. 6d. net.* 

MUNITZ, Milton K. (edited by). Theories of the Universe from Baby- 
lonian Myth to Modern Science. (The Library of —— Thought.) 
in. x 64 in. (24 cm. x 16 cm.). x+-437. (Glencoe, lil.: The Free 

Press ; Indian Hills, Colorado: The Faicon’s Wing Aone don : 
George Allen and Unwin, Ltd., 1957.) 48s. net.* 


Meteorology : Geophysics 


BATES, D. R. The Planet Earth. 8} in.x5} in. (22 cm.x 15 em.). 
Pp. v+312. (London and New York : Pergamon Press, 1957.) 35s. net.* 

WEICKMANN, Helmut, and SMITH, Waldo (edited by). Artificial 
Stimulation of Rain : Proceedings of the First Conference on the Physics 
of Cloud and Precipitation Particles. held at the Woods Hole raphic 
Institute, Woods Hole, M ber 7-10, 1955. 10 in. x 
in. (25:5 cm.x19 em.). Po. (London and New York : 
Pergamon Press, 1957.) 105s. 


General Biology : Natural History 
Botany : Zoology 
BATES, Marston, and HUMPHREY, s. The Darwin 


Reader. 8} in. x6 in. (22 cm.x 15 
millan and Co., Led., 1957.) 30s. net. 
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KLYNE, W. The Chemistry of the Steroids. 


BHARUCHA, F. R., and DeLEEUW, W. C. A Practical Guide to Plant 
Sociology for Foresters and Agriculturists. Shin. x 5} in. (21-5 cm. x 14cm.) 
(Bombay and Calcutta: Orient igmans Private, Ltd., 


BOURNE, G. H., and J. F. by). International Review 
of Cytology, Vol. 6. 9 in. x6 in. (23 cm. x 15-5 cm.). Pp. x+566. (New 
York : a mic Press, Inc.; London : pao Books, Ltd., 1957.) 
12 dollars. 

CHECK-LIST OF NORTH AMERICAN BIRDS. Prepared by a Com- 
mittee of the American Ornithologists’ Union. Fifth edition. 9} in.x 
6t in. (23-5 cm.x16 cm.). Pp. xiii-+691. (ithaca, N.Y.: American 
Ornithologists’ Union, 1957.) n.p.* 

CLAPHAM, A. R., TUTIN, T. G., and WARBURG, E. F. as oe 
British Isles. Illustrations, Part |: Pterid hyta-Papi lionaceae. wings 
by Sybil J. Roles. 11} in. x 8} in. cm. x cm.) Pp. 
bridge : At the University Press, 1957.) 25s. net. 

CLIFTON, Charles E. (edited by). In Be Taruni™ with RAFFEL, Sidney, 
and STANIER, Roger Y. Annual Review of Microbiology, Vol. 11.9 in. x 6in. 
(23 cm. x 15-5 em.). Pp. viii+536. (Palo Alto, Calif.: Annual Reviews, 
ne., 1957.) 7 dollars.* 

DALCQ, A. M. Introduction to Govan err. Translated by 
Jean Medawar. 8} in. x 58 in. (22 cm. x 15 cm.). Pp. vii+177. (Oxford : 
Clarendon Press ; lord University Press, 1957.) 25s. net.* 

HEUSE, Georges A. Biologie du Noir: Matériaux et Recherches. 
7 ia.x5 in, (18 cm. x 12-5 Pp. xviii+ 347. (Bruxelles Les Editions 
Problémes d'Afrique Centrale, 1957. ) np.* 

KIRKPATRICK, T. W._ Insect Life in the Tropics. 82 in. x 52 in. (22 cm. 
x15 cm.). Pp. xiv+3I1. (London and New York: Longmans, Green 
and Co., Ltd., 1957.) 35s. net.* 

LANE, Frank W. bre of oe Octopus: The Life-History of the 


in. x5 in. (18- cm. x 12-5 cm. Pp. 
(Platt, near Sevenoaks: David McClintock, 1957. Obtainable from 
Miss C. M. Rob, Catton Hall, Thirsk, Yorks.) 6s.* 

MACKWORTH-PRAED, C. W., and GRANT, C. H. B. Birds of Eastern 
and North Eastern Africa. Second edition. (African Handbook of Birds, 
Series |, Vol. 1.) in. x 52 in. (22cm. x 15m.). Pp. plates. 
(London and New York ; Longmans, Green and Co., Ltd., 1957.) 45s. net.* 

PRICE, Nancy. | Watch and Listen. 8? in. x 52 in. (2 cm. x 15 em.). 
Pp. 160-+16 plates. (London: The Bodley Head, 1957.) 15s. net.* 

WINDSOR-RICHARDS, A. Merry Brown Hare. 7} in. x5 in. cm. 
x 12-5 cm.). Pp. oe (London : Hutchinson and Co. (Publishers), Ltd., 
1957.) 7s. 6d. ni 

WINGSTRAND, ‘Karl Georg (edited by). Bertil Hanstrém : Papers in 
honour of his sixty-fifth Birthday, November 20th, 1956. 10 in, ee. in. 
em.x 18 cm.). Pp. 312. (Lund: Zoological Institute, 1956.) 50 Sw. 

kr.* 


Agriculture : Horticulture : Forestry 


HAMMER, Bernard W., = BABEL, Frederick J. Dairy Bacteriology. 
Fourth edition. 9 in.x6 i cm. x 15°5 cm.). Pp. (New 
York: John Wiley and Bead inc. ; London: Chapman and Hall, Led., 
1957.) 72s. net.* 

NICHOLS, J. E. Livestock Improvement in Relation to Heredity and 
Environment. Fourth edition. 8? in.x5? in. (22 cm.x15 cm.). Pp. 
xi+240, (Edinburgh and London : Oliverand Boyd, Led., 1957.) 16s. net. * 

SCHMITZ, G., and CRISINEL, P. La Lutte contre Stephanoderes hampei 
Ferr. (Série Scientifique, No. 70.) 92 in. x6} in. (25 cm.x 16-5 cm.). 
Pp. 156. (Bruxelles: Institut National pour l’Etude Agronomique du 
Congo Belge, 1957.) 130 francs.* 

STONE, Archie A., and GULVIN, Harold E. Machines for Power Farming. 
x 53 in. (22 cm. x15em.). Pp. viiit+616. (New York: John Wiley 
and Sons, Inc. ; London : Chapman and Hall, Ltd., 1957.) 48s. net.* 


Biochemistry : Physiology 


ALSTROM, Carl Henry. Heredo-Retinopathia Congenitalis: Mono- 
hybrida Recessiva Autosomalis—a Genetical-Statistical Study. In Clinical 
Collaboration with Olof Olson. 9} in. x7 in. cm. x18 cm.). Pp. 178. 
(Lund : Berlingska Boktryckeriet, Von 

BROMPTON, HOSPITAL REPO ol. 25, 1956. (A Collection of 
Papers by Members of the Staffs of the Hospitals for Diseases of the Chest 
(Brompton Hospital and London Chest Hospital) ; and of the Institute of 
Diseases of the Chest.) 8} in. x54 in. (21-5 cm.x 14 m.). Pp. viii+312. 
(London: Lloyd-Luke (Medical Books), Ltd., 1957.) 15s.* 

COLOWICK, Sidney P., and KAPLAN, Nathan O. (edited by). Methods 
in Enzymology, Vol. 4, 9 in. x6 in. 23 cm.x 15-5 cm.). Pp. xii+979. 
(New York: Academic Press, Inc.; London: Academic Books, Ltd., 
1957.) 24 dollars.* 

COWGILL, R. W., and PARDEE, A. B. Experiments in Biochemical 
Research Techniques. 9 in. x6 in. (23 cm. x15-5cm.). Pp. ix+189. (New 
John Wiley and Sons, Inc., London : Chapman and Hall, Ltd., 1957.) 


GLICK, David (edited i. Methods of Biochemical Analysis, Vol. 5. 
9 in.x6 in, (23 em.x 15-5 cm.). Pp. ix+502. (New York: Interscience 
pa, Inc.; London: Interscience Publishers, Ltd., 1957.) 9.50 

lars. 

HAM, Arthur Worth. Histology. Third edition. 10} wht 2; 
(26 cm. x 18-5¢m.). Pp. xv+894 (582 figures). (London : Pitman 
Publishing Co., Led., 1957.) 80s. net.* 

HOYLE, Graham. Comparative Physiology of the Nervous Control of 
Muscular Contraction. (Cambridge Monographs in imental Biology, 
No.8.) 8Pin.x SP in. (22 em. x 15 cm.). Pp. vili-t 147, (Cambridge : At 
the University Press, 1957.) 15s. net.* 

F D. The Diagnosis and Tr 
in cm. x em.). Pp. viii+234. 
Publications ; Springfield, Ill. : 


of infections. 9 in. x 
(Oxford : Blackwell Scientific 
Charles C. Thomas, 1957.) 30s. net.* 


(Methuen's Monographs 
on Biochemical Subjects.) 7} in.x5 in. (19 cm.x125 cm.). Pp. 216. 
don: Methuen and Co., Lted.; New York: 


(Lon John Wiley and Sons, 
Inc., 1957.) 18s. net. 


PIGMAN, Ward (edited by). The Carbohydrates: Chemistry, Bio- 
chemistry, Physiology. 9 in. x6 in. (23 cm.x 15-5 cm.). Pp. xvii+902. 
: Academic Press, Inc.; London: Academic Books, Ltd., 
1957.) 20 dollars.* 

SCHELLEN, A.M. C. M. Artificial Insemination in the Human. 9 in. x 
6 in. (23 cm. x 15:5 cm.). Pp. xii+420. (Amsterdam : Elsevier Publishing 
Company ; London: Cleaver-Hume Press, Ltd., 1957.) 72s.* 

SJOGREN, Torsten, and LARSSON, Tage. Oligophrenia in Combination 
Congenital ichthyosis and Spastic Disorders : a Clinical and Genetic 
Study. (Acta Psychiatrica et Neurologica Scandinavica, Supplementum 113, 
32, 1957.) 92 in. x 64 in. (25 cm. x 16°5 em.). Pe. 112. (Copen- 
hagen : Ejnar Munksgaard, 19 25 Swedish crowns.* 

THE MERCK VETERINARY MANUAL: a Reference Handbook of 
Diagnosis and Therapy for the Veterinarian. Second printing. 6% in.x 
44 in. (17 cm. x 11-5 cm.). ix+1398. (Rahway, N. J.: Merck and 
Co., Inc., 1957.) 7.50 dolla 

VON BAHR, G., TEN DOESSCHATE, J., VON BUNAU, H. Fischer, 
FRANCOIS, J., GOLDMANN, H., CASCIO, G. Lo., MULLE K., 
NORDMANN, "Jean, SCHAEFFER, A.J. ., and SORSBY, ‘Arnold (edited by 
Documenta Ophthalmologica: Advances in Ophthalmology, Vol. II. 
94 in. x 6} in. (24 cm.x 16-5 cm.). Pp. viii+334+6 plates. ie Hague : 
Dr. W. Junk, 1957.) 80 guilders.* 

WOLSTENHOLME, E, W., and MILLAR, Elaine P. by). 
Ciba Foundation Colloquia on Endocrinology. Vol. 11: Hormones in 
Blood. 8} in. x5} in. (21 cm. pnts cm.). Pp. xii+416. (London: J. and 
A. Churchill, Led., 1957.) 56s. 

WUHRMANN, ‘Ferdinand, 'WUNDERLY, Die Biuteiweiss- 
kérper des M Unter und deren klinischprak- 
tische Bedeutung. Dritte vollig umgearbeitete Auflage. 93 in.x7 in. 
(25 cm.x 18 cm.). Pp. 499. (Basel und Stuttgart : Benno Schwabe and 
Co., 1957.) 52 Swiss francs.* 


Anthropology : Archeology 


BEAGLEHOLE, Ernest. Social Change in the South Pacific : Rarotonga 
and Aitutaki. 82 in. x 52 in, (22 cm.x 15 ¢ Pp. x+268. (London : 
George Allen and Gaoae Led., 1957.) 28s. net.* 

BRAIDWOOD, Robert J. Prehistoric Men. Third edition. (Popular 
Series—Anthropology, No. 37.) in. x 5% in. (21-5 cm.x 14 em.). Pp. 
187. (Chicago, lil. : Chicago Natural History Museum, 1957.) 1.25 dollars. * 

CLARK, Grahame. Archaeology and Sociology: Reconstructing the 
Prehistoric Past. Third edition, revised. 8 in. x5} in. (20 cm. x 13 cm.). 
Pp. 272+24 plates. (London; Methuen and Co., Ltd., 1957.) 25s. net.* 

KLINDT-JENSEN, Ole. Denmark Before the Vikings. (Ancient 
Peoples and Places.) (21 cm. x 15-5 cm’), 212 plates). 
(London : Thames and Hudson, Ltd., 1957.) 2Is. net.* 


Miscellany 


COX, lan (edited by). The Scallop : Studies of a Shell and its influences 
on Humankind. in. x8} in. (28-5 cm. cm.). Pp. 135 (98 illus- 
trations). (London: ‘Shell’ Transport and Trading Company, Ltd., 1957.) 
14s. 3d. (including postage).* 

FISHER, Margery, and FISHER, James. Shackleton. 8? in. x5} 
plates. (London: James Barr 


cm. x 15 em.). 
Pp (New York : Library ne 3.95 dollars. * 

PHEGELER, Sten. Peter and Caroline: a Child asks about Childbirth 
and Sex. 9in.x 5S}in. (23 Pp. (London : Tavistock 
Publications, Ltd., 1957.) 7s. 6d. net.* 

HEWI! From Earthquake, Fire and Flood, 8} in. x 52in. (22 em.x 
15 cm.). Pp. 215+15 plates. (London: George Allen and Unwin, Ltd., 
1957.) 18s. net.* 

MANUAL OF THE INTERNATIONAL beige CLASSIFICATION 
OF DISEASES, INJURIES, AND CAUSES OF Di (Based on the 
Recommendations of the Seventh Revision * een i955, and adopted 
by the Ninth World Health Assembly under the WHO Nomenclature 
Regulations.) Vol. |: Pp. xli+394. 92 in.x6} in. (25 cm.x 16 em.). 

‘Geneva: World Health Organization ; London: H.M. Stationery Office, 
957.) 35s. net (two volumes).* ; 

PETERSON, P. H. Educating Our Rulers. 7} in.x5 in. (19 em.x 
~ 5 Ago Pe. 93. (London: Gerald Duckworth and Co., Ltd., 1957.) 

SLESSOR, Sir John, The Great Deterrent: a Collection of Lectures, 
Articles, and Broadcasts on the Development of Strategic Policy in the 
Nuclear 8} in. x 52in. (21-5 cm. x Pp. xii+322. (London: 
Co., Ltd., 1957.) 30s. net.* 

, Axel. A Metap hysical Reverie. Black 


No. "64 in. x 4} in. (16: cm. x 11-5 em.). Pp. 31. (London: Gaber- 
us Press, Ltd. .) 3s. 6d.* 
SYNGE, J. L. Kandelman’s Krim: a Realistic Fantasy. 8 in. a in. 
(20 cm.). Pp. 175. (London: Jonathan Cape, Ltd., 


15s. n 

THEMERSON, Stefan. Factor T. (Gaberbocchus Black Series, No. 8-9. 
in. in. cm.). Pp. 68. (London: Gaberbocchus 

ress, Led. 

TYLECOTE, Mabel. The Mechanics’ Institutes of Lancashire and York- 
shire Before 1851. 82 in. x 52 in. (22 em. x 15 a. Pp. x +346+8 plates. 
(Manchester : Manchester University Press, 1957.) 37s. 6d. net.* 

WILLIAMS, Lady Gertrude. Recruitment to Skilled Trades. (inter« 
national Library of Sociology and Social Reconstruction.) 8} in. x 5? in. 
(22 em. x 15 cm.). Pp. vii+216. — Routledge and Kegan Paul, 
Ltd. ; New York: Humanities Press, 1957.) 23s. net.* 

WORLD DIRECTORY OF MEDICAL SCHOOLS. 9} in. x6} in. (24 cm. 
x16 cm.). Pp. 314. (Geneva: World Health Organization ; 
H.M. Stationery Office, 1957.) ‘15 Swiss francs ; 25s.; $ dollars.* 
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First in the field with fixed length 

heating tapes, Electrothermal are again in 

the lead with the new ‘‘HEAT-BY-THE-YARD”’ 
which can be cut to any length required, 

: to heat any set-up, vessel, pipe or valve. 

a Available from your usual Laboratory 


Supply House. 

‘ PIPE HEATERS —up to 100° C. 
HEATING TAPES —up to 450° C. 
HEAT-BY-THE-YARD —up to 450° C. 
THERMOCORD —up to 450° C. 


ARMOURED HEATERS = —up to 800°C. 
FLEXIBLE FURNACE —up to 1000° C, 


i (4) PLEASE WRITE FOR LEAFLET TO-DAY 


ELECTROTHERMAL 
Taher ENGINEERING LIMITED, 270 NEVILLE ROAD, LONDON, E.7 


GRAngewood 991! 


Elcontro! Ltd. (North & Midlands) E.M.1. Electronics Ltd. (Midiands) 

W. G. Pye & Co. Ltd. (North & Midlands) Loma Metal Detectors Ltd. (North & Midlands) 
Isotope Developments Ltd. (North) Black Automatic Controls Ltd. (North & Midlands) 
Evans Electroselenium Ltd. (North) Nuclear Enterprises (G.B.) Ltd. (North & Midlands) 


Southern Instruments Ltd. (North & Midlands) 


OUR A.I.D. APPROVED ENGINEERING DIVISION SPECIALISES IN THE 
MANUFACTURE OF PRECISION ELECTRONIC INSTRUMENTS & CONTROLS 


A. M. LOCK & CO., LTD. 


ae Prudential Buildings 173/4 High Street, 
ro 79 Union Street, Oldham. Deritend, Birmingham 


MAIN 6744, Tel.: ViCtoria 3294. 
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NEW ACADEMIC PRESS PUBLICATIONS 


PROCESSED PLANT 
PROTEIN FOODSTUFFS 


Edited by AARON M. ALTSCHUL, Southern Regional Research Laboratories 
U.S. Department of Agriculture, New Orleans, Louisiana 
April 1958, about 930 pp., illus., approx. 145s. 


PART I—GENERAL PROPERTIES 
OF PLANT PROTEINS AND 
THEIR UTILIZATION 

M. L. ANSON AND A. M. ALTSCHUL, 

Introduction. C. M. LYMAN, Proteins. 

A. Bonp1, Plant Proteins. H. D. 

FINCHER, Processing of Oilseeds. IRVIN 

E. Lrener, Effect of Heat on Plant 

Proteins. KEN A. KUuIKEN, Effect of 

Other Processing Factors on Vegetable 

Proteins. C. R. Grau AND R. W. 

CARROLL, Evaluation of Protein Quality. 

N. R. Exuis, Use of Processed Plant 

Proteins in Mixed Feeds. R. F. A. 

Dean, Use of Processed Plant Proteins 

as Human Food. ALLAN K. SMITH, 

Vegetable Protein Isolates. M. L. 

ANSON, Potential Uses of Isolated Oil- 

seed Protein in Foodstuffs. J. K. 

Loosi, Chemical Sources of Nitrogen 

as Supplements to Protein Feeds. J. 

WADDELL, Supplementation of Plant 

Proteins with Amino Acids. 

PART II—PROCESSED PLANT 
PROTEINS 

W. W. CRAVENS AND ENDRE SIPos, 

Soybean Oil Meal. J. Circe 


WITH DaLeE W. JoHNSON, Edible 
Isolated Soybean Protein. Gorpon D. 
RosEN, Groundnuts and Groundnut 
Meal. A. M. ALTscHuL, C. M. LYMAN 
AND F. H. THURBER, Cottonseed Meal. 
ROBERT W. CALDWELL, Sesame Meal. 
D. R. CLANDININ, Sunflower Seed Oil 
Meal. B. C. CHRISTIAN, Rapeseed, 
Mustard-Seed, and Poppy-Seed Meals. 
SETH W. PETERSON, Linseed Oil Meal, 
J. A. KNEELAND, Minor Oilseed and 
Tree Nut Meals. L. V. Curtin, 
Coconut Oil Meal. J. G. CoLLinc- 
woop, Palm Kernel Meal. C. R. 
TuHompson, Alfalfa and Other Leaf 
Meals. I. DescHAMPs, Beans and 
Peas. C. S. BORUFF AND J. M. VAN 
LANEN, Fermentation Feedstuffs. R. D. 
SEELEY, Milling Feeds. J. L. StToxgs, 
Microbial Proteins. W. A. P. BLAcK, 
The Algae. D. S. BoLLey AND R. L. 
HoLMEs, Inedible Oilseed Meals. E. G. 
KELLEY, Plant Residues and Pomaces. 
T. H. Hopper, Amino Acid Composi- 
tion of Foodstuffs. Appendix : National 
Average Food Supplies. AUTHOR INDEX 
—SUBJECT INDEX. 


Advances in 


CONTENTS (Tentative): G. W. 
Scott-BLaiR, Rheology in Food Re- 
search. FRANK A. Lez, The Blanching 
Process. Max MILNER, New Methods 
to Detect and Eliminate Insect-Infested 
Grain. MAYNARD A. AMERINE, Com- 


FOOD RESEARCH 


ted by E. M. Mrak and GrorGE F. STEWART, University of California, Davis 
Volume 8, Spring 1958, about 420 pp., illus., approx. 80s. 


position of Wines: II. Inorganic 
Constituents. P. A. ROELOFSEN, Fer- 
mentation, Drying, and Storage of Cacao 
Beans. A. C. HULME, Some Aspects 
of the Biochemistry of Apple and Pear 
Fruits. AUTHOR INDEX—SUBJECT INDEX. 


ACADEMIC PRESS INC., PUBLISHERS 


111 Fifth Avenue, New York 3, New York, U.S.A. 


British Office : Academic Books, Ltd., 129 Queensway, London, W.2 
Phone: BAYswater 3149 


~ 


| 
: 
| ; 
| 
% 
: 
| 4 
f 465 
| 


Mathematics 


FELLER, William. An Introduction to Probability Th and Its 
Applications, Vol. |. Second edition. (Wiley Publications in Statistics.) 
9 in. x6 in. (23 cm, x 15-5 cm.), Pp. xv+461. (New York: John Wiley 
and Sons, Inc. ; London : Chapman and Hall, Led., 1957.) 86s. net.* 

FERRAR, W. L. Algebra : a Text-Book of Determinants, Matrices, and 
Algebraic Forms. Second edition. PP viii+220. (London: Oxford 
University Press, 1957.) 17s. 6d. net.* 

KENDALL, M. G. A Course in Multivariate Analysis. (Griffin’s Statisti- 
Monographs and Courses, No. 2.) 8} in. x 5} in. cm. x 14 ¢m.). 
Pp.ii+185. (London: Charles Griffin and Co., Ltd., 195. 22s.* 

MIKHLIN, S. G. Integral Equations and Their peat de to Certain 
Problems in Mechanics, Mathematical Physics and Technology. Translated 
from the Russian by A. H. Armstrong. (international Series of Monographs 
on Pure and Applied Mathematics, Vol. 4. , 82 in. x 52 in. (22cm. x 15 cm. ), 
Pp. xii+338. (London and New York : Pergamon Press, 1957.) 80s. net.* 


Physics 


ASCOLI, G G. jr., L. J.; NEWTON, R. ; 
RIESENFELD, Wes ROSS, M.; and SACHS, R. G. ‘compiled and edited 

. High Energy Nuclear Physics : Proceedings of the Seventh Annual 

Rochester Conference, April 15-19, 1957. iin. x 8} in. (28 cm. x 21-5 cm.). 
Pp. ix+482. (New York: Interscience Publishers, inc. ; London: 
Interscience Publishers, Ltd., 1957.) 4.50 dollars.* 

CHAMBADAL, Pau Les Dentrales Nucléaires. (Collection Armand 
Colin, No. 321.) 64 in. x in. (16-5 cm.x 11'S cm.). Pp. 188. (Paris : 
Librairie Armand Colin, 1957.) 300 francs.* 

DIENES, G. J., and VINEYARD, G. H. Radiation Effects in Solids. 
Interscience in Physics and Vol. 2.) 9 in. x6 in. 
cm. x 15-5 cm.). Pp. viii+226. (New Mags Interscience Publishers, 
Inc. ; London: Interscience Publishers, Ltd., 1957.) ollars.* 

GRAUL, H. von). Fortschritte der Angewandten 

und e. Band2. 9tin. x x 16 em.). 
viii+260. “(Heidelberg : Dr. Alfred Hithig 957.) 32 D.M.* 

HAMANN, S. D. Physico-Chemical Effects of ee 82 in. x 53 in. 
em.x 15 cm.). Pp. iv+132. (London: Butterworths Scientific 

blications ; New York : Academic Press, Inc., 1957.) 42s. ; 8.50 dollars.* 

ENKINS, Francis A., ae “ie Harvey E. Fundamentals of Optics. 

Third edition. 9} in. x 6} in. (23-5 cm. x 16 cm.). Pig vii+637. (London : 
McGraw-Hill Publishing Company, Ltd., 1957.) 64s. 

LOPEZ, José Alvarez. El Consepto de Masa en ‘Relativided General. 
9 in. x6 in. (23 cm. x cm.). Pp. 60. (Cordoba (R.A.): Imprenta de la 
Universidad, 1957.) n.p.* 

MACDONALD, P. A. Parallels in Physics and Biology. 8 in. x5} in. 
yo bay cm.). Pp. ix+74. (Toronto: The Ryerson Press, 1957.) 
dollars.* 

MEGAW, Helen D. Ferroelectricity in Crystals. 8? in. x 5t in. (22 cm. 
Pp. xi+220. (London : Methuen and Co., Ltd., 19 -) 27s. 
ISHRA, K. N. First Step Towards Gravitation-Spectrosco ‘scopy. 
4} atin (18-5 cm.x 12 cm.). Pp. v+86. (Patna: K. N. Mishra, 1957) 


IELKON, M. Solutions to Level Physics Questions. 8} in. x 
54 in. (21-5 cm. “5 14 cm.). Pp. vii+ (London: William Heinemann, 


Led., 1957.) aw 

PIPPARD, A . B. Thermodynamics for Advanced 
Students of Ph ics. in. x 5$ in. (21-5 cm.x 14 cm.). Pp. vii+165. 
Press, 1957.) 15s. net paper covers ; 

net clothbound 

TABLES DE CONSTANTES ET DONNES NUMERIQUES. No. 7: 
Constantes Sélectionnées. Paramagnétisme. Par G. 
Foéx. Relaxation Paramagnétique. Par Prof. C,-J. Gorter et L.-J. Smits. 
102 in. x 8} in. (27 cm. x21 cm.). Pp. viit+-318. (Paris: Masson et Cie., 
1957.) Broché, 8,800 francs ; Cartonné toile, 9,700 francs.* 


Engineering 


1957 HEAT TRANSFER AND FLUID MECHANICS INSTITUTE—Pre- 
prints of Papers. (Held at California Institute of Technology, Pasadena, 
California, June 19, 20, 21, 1957.) in. x8} in. (28 cm.x 21-5 
Pp. vii+439. (Stanford, Calif. : Stanford University Press ; London : 
Oxford University Press, 1957.) 68s. net.* 


BARNA, P. S. Fluid Mechanics for Engineers. in. x 52 in. (22 em. x 
15 cm.). Pp. “+377. (London: Butterworths Scientific Publications, 
1957.) 57s. 6d.* 

BENHAM, W, E., and a Ulera High Fi ~ Per- 
formance of Receiving Valves. 8} in. 


cm. x cm. Pp. 173. 
(London : Macdonald and Co. Led., 195. net. be 


JAKOB, Max, and HAWKINS, George “hiewt] i Heat Transfer. 
Third edition. 9 in.x6. in. (23 cm.x iss. cm.). Pp. xxv+317, (New 
York : John Wiley and Sons, Inc. ; London: Chapman and Hail, Ltd., 
1957.) 54s. nec.* 

LANDEE, Robert W., DAVIS, Donovon C., and ALBRECHT, Albert P. 
Electronic Designers’ Handbook. (McGraw-Hill Hand 9 in. x6 in. 

em.x 155 cm.). Pp. xi+1036. (London: McGraw-Hill Publishing 
y, Led., 1957.) 128s.* 

LELIAVASKY, “a ¥ a and Hydraulic Design. Vol. 2: 
Irrigation Works. in.x 7% in. (25-5 peng cm.). Pp. xvi+864+ 
85 plates. and Hall, Led., 1957.) 294s. net.* 

PICKARD, James K. (edited by). Nuclear Power Reactors. (The Geneva 
Series on the Peaceful Uses of Atomic En -) 9 in. x6 in. cm. X 
15:5 em.). Pp. x+388. (Princeton, N.J.: D. Van Nostrand pany, 
es London: D. Van Nostrand Company, Led., 1957.) 8.50 dollars ; 
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RECENT SCIENTIFIC and TECHNICAL BOOKS 


Volumes marked with an asterisk (*) have been received at “Nature’’ Office 


ROCARD, Y. namic Instability : Automobiles, Aircraft, Suspension 
Bridges. Translated from the French by M.L. Meyer. 82in. x 5}in. (22cm. 
cm. tt plates. (London: Crosby wood and Son, 

SCHWAB, Glenn O., FREVERT, Richard K., BARNES, Kenneth K., and 
EDMINSTER, Talcott W. Elementary Soil and Water Engineering. 83 in. x 
52 in. (22 em.x 15 cm.). Pp. viiit+296. (New York: John Wiley and 
Sons, inc. ; London : Chapman and Hall, Led., 1957.) 50s. net.* 

STORER, James E. Passive Network Synthesis. (McGraw-Hill Electrical 
and Electronic Engineering Series.) x 6in. (23 cm.x 15-Scm.). Pp.x+ 
319. (London : McGraw-Hill Publishing Company, Ltd., 1957.) 64s.* 


Chemistry : Chemical Industry 


BAGNALL, K. W. Chemistry of the Rare Radioel : Pol 
Actinium. 8}in. x 52in. (22cm. x 15em.). Pp.x+177+5 plates. ‘(London : 
Butterworths Scientific Publications ; New York: Academic Press, Inc., 
1957.) dollars.* 

BENTLEY, K. W. The Alkaloids. (The Chemistry of Natural Products, 
Vol. 1.) 9 in. x6 in. (23 cm. x 15-5 cm.). Pp. vii+237. (New York : 
— Publishers, Inc. ; London : Interscience Publishers, Ltd., 1957.) 

joliars.* 

GIUA, Michele (sotto la direzione di). Trattato di Chimica Industriale, 
Vol.1. 9Bin.x7in. (25em.x18em.). Pp. xx+1026. (Torino: Unione 
Tipografico-Editrice Torinese, 1957.) 14,000 lire.* 

KATZ, Joseph J., — SEABORG, Glenn T. The Chemistry of the Actinide 
Elements. 9} in. x6 in. (24 cm.x 16 cm.). Pp. xv+508. (London: 
een and Co., Ltd.; New York: John Wiley poe vd Inc., 1957. ) 


t.* 

KITCHENER, J. A. lon-Exchange Resins. (Methuen’s Monographs on 
Chemical Subjects.) 6? in.x4} in. (17 Pp. 109. 
(London : Methuen and Co., Led.; New York: John Wiley and Sons, 
Inc., 9s, 6d. net.* 

MATHIEU, Jean, et ALLAIS, André, avec la collaboration de VALLS, J., 

et POIRER, P. Principes de Synthése Organique: Introduction au 
des Réactions. 8? in. x 6} in. (22 x16 cm.). Pp. x+600. 
Paris : Masson et Cie., 1957.) Broth, 8,000 francs ; Cartonné toile, 
francs. * 

MATHIEU, Jean, et ALLAIS, André. Cahiers de Map ape Organique : 
Méthodes et Tableaux d’Application. Vol. 1: Pp. xi+232. Broché, 
3,800 francs ; Cartonné toile, 4,200 francs. Vol. 2: pipe Broché, 
4,000 francs ; Cartonné toile, 4,400 francs. Vol. Pp. v+266, n.p. 
Collection publiée sous la direction de Léon Velluz.) 82 in. x6} in. 

cm.x 16¢m.). (Paris : Masson et Cie., 1957. 

MOLECULAR STRUCTURE AND ORGANOLEPTIC QUALITY : 
Comprising papers read at a Symposium organized by the Overseas Section, 
Society of Chemical Industry, held in Geneva, 2-3 May, 1957. (S.C.I. 
Monograph, No.1.) 8in. x 52in. 1Scm.). Pp.iv+124. (London: 
Society of Chemical Industry, 1957.) 18s. (13s. 6d. to members). * 

MORRISON, George H., FREISER, Solvent Extraction in 
Analytical Chemistry. 9 in.x6in. (23 cm. x 15-5. cm.). Pp. xi+269. (New 
ne Wiley and Sons, Inc. ; Chapman and Hall, Ltd., 

REP THE PROGRESS OF APPLIED CHEMISTRY, Vol. 41, 
1956. in in. cm. cm.). Pp. 795. (London : Society 
of Chemical | 


Technology 
DECAULNE, P., GILLE, 4 a et PELEGRIN, M. Problémes d’Asservisse- 
ments avec Solutions. in.x7$ in. (28 cm.x19 cm.). Pp. x+160. 


(Paris : Dunod, 1958.) 2400 francs. * 

HUNT, R. W.G. The Reproduction of Colour. 8} in. x 6} in. (22 em. x 
17 cm.). Pp. 208+-10 plates. (London : Fountain Press, 1957.) 63s. net.* 

PHILLIPS, Arthur L. (edited by). Welding 1: Basic 
Principles and Data. Fourth edition. 9 in. x6 i x 15-5 cm.). 
vi+556. (New York : American Welding Cleaver- 

ume 72s. net.* 

SCHUBERT, H. R. yer’ € of the British Iron and Steel Industry from 
450 B.C. to A.D, 1775 in. x in. (25-5 cm. x cm.). Pp. xx+ 
445 +26 plates. (London: Routledge and Kegan Paul, Ltd., 1957.) 60s. 
net, 


Geology : Mineralogy 


UNBAR, 4 O., and RODGERS, John. Principles of Stratigraphy. 
loin x74 in. (25-5 cm. x 19cm.). Pp. xii+256. (New John Wiley 
and Sons, Inc. ; London : Chapman and Hall, Led., 1957. ) 80s. . net.* 

LOTZE, Franz. Steinsalz und Kalisalze. | Tiel (Al 
Teil). Zweite, neubearbeitete Auflage. 9} in. x7 in. cm. x 
xl +466. (Berlin-Nikolassee : Gebriider Borntraeger, 1957.) 


SCHMUCKER, Ulrich. Gesteinsmagnetische Untersuchungen und 
Experimente am Basalt des Steinberges bei Barlissen. (Abhandlungen der 
Akademie der Wissenschaften in Gottingen. re 
Klasse. Dritte Folge, Nr. 26.) 10 in. x6} in. (25-5 em.x 17 cm.). 
100+2 plates. (Géttingen : Vandenhoeck und Ruprecht 1957. ) 12D, Me 

URANIUM IN SOUTH AFRICA, 1946-1956. fad Joint Symposium 
arranged by the South African Chemical Institute ; ; Geological Society 
of South Africa ; The South African Insticute of Mining and Saliocey H 
The South African Institution of Mechanical Engineers ; and the Institution 
of Chemical Engineers, South _"s gaye, Vol. |: Pp. xii+546 
31 plates). Vol. 2: Pp. vii+483. 10 in. x7} in. (25-5 em.x 19 em.). 
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Geography : Travel 


UDOUT, Henri. The Lost One, 7} in. x5} in. (19-5 cm. x 13 cm.). 
a. 192431 plates. (London : Hodder and Stoughton, Ltd., 1957.) 16s. 


net. 
SUPPY, Through the Forests North of the 
Amazon. 8} in.x 5} in. (22 cm.xI5 cm.). Pp. xii+375+20 plates. 
(London : John — (Publishers), Led., 1958.) 28s. net.* 

JAEGER, Edmund C. The North American Deserts. With a chapter 
by Peveril Meigs. 9 in. x6 in. (23 cm. x 15:5 cm.). Pp. x+308. (Stanford, 
Calif.: Stanford University Press ; London: Oxford University Press, 
1957.) 45s. net.* 


Biology : Natural History 
Zoology : Botany 


BISWAS, K. Common Medicinal Plants of Darjeeling and the Sikkim 
— 94 in. x64 in. (24 cm.x16 cm.). Pp. vi+157 plates). 
(Al : West Bengal Government Press, 1956.) Rs.7; Ils. 3 

BODENHEIMER, F S., and SWIRSKI, E. The Aphidoidea of ae Middle 
East. in.x7 in. (24 em. 18 em.). Pp. iv+378. (Jerusalem: The 
Weizmann Science Press of Israel, !957.) n.p.* 

CADMAN, W. A. Tales of a "Wildfowler. 8} in. x 5} in. (21-5 cm. x 
15 cm.). Pp. 192. (London: William Collins, Sons and Co., Ltd.,-1957.) 


net.* 

GREIG-SMITH, P. Quantitative Plant Ecology. 8? in. x 5B in. (22 cm. x 
15 cm.). Pp. ix+198. (London: Butterworths Scientific Publications ; 
New York : Academic Press, inc., 1957.) 30s. ; 6 dollars.* 

HANSTROM, Bertil, BRINCK, P., and RUDEBECK, Gustaf (edited by). 
South African Animal Life : Results of the Lund University Expedition in 
1950-1951. Vol.4. x 7}in. (26cm. x 19cm.). Pp.508. (Stockholm: 
+ Almaqvist and Wiksell, 1957.) 68 Swedish Kr.* 

HAWKINS, Desmond (edited by). The BBC Naturalist. 93 in. x7} in. 
(25em.x 19 cm.). Pp. 96. (London : Rathbone Books, 1957.) 8s. 6d. net. 

HYDE, H. A., and WADE, A. E. Welsh Flowering Plants : a Handbook 
tothe Collection i in the Welsh National Herbarium. 8} in. x 5hi in, (21-5m. 
x 14 em.). Pp. x+209+4 plates. (Cardiff: National Museum of Wales, 
1957.) n. 

LINDROTH, Carl H. The Faunal Connections between Europe and 
North America. 9 in. x 6 in. (23 cm.x 15-5 cm.). Pp. 344. (New York : 
John Wiley and Sons, Inc. ; London : Chapman and Hall, Led. ; Stock- 
holm : Almaqvist and Wiksell, 1957.) 120s. net.* 

MAYR, Ernst (edited by). The Species Problem: a Symposium pre- 
sented at the Atlanta Meeting of the American Association for the Advance- 
ment of Science, December 28-29, 1955. (Publication No. 50.) 9 in.x 
6 in. (23 em. x 15-5 cm. ). Pp. ix+395. (Washington, D.C.: American 

iation for the Ad of Science ; London : Bailey Bros. and 
Swinfen, Ltd., 1957.) 80s.* 

WA ADDINGTON, C. H. The Strategy of the Genes: a Discussion of 
Some Aspects of Theoretical Biology. With an Appendix by Dr. K. Kacser. 
82 in. x 53 in. (22 cm. x 15 Pe. ix+262. (London: George Allen 
and Unwin, Ltd., 1957.) 

WALSH, G. B., and RIMINGTON, F. C. (edited by). The Natural 
History of the Scarborough District. Vol. 2: Zoology. 8} in. x5} in. 
(21-5cm. x 14m.). Pp. xiv+430+ 10 plates. (Scarborough : Scarborough 
Field Naturalists Society, c/o Woodend Natural History Museum, 1956.) 
25s. 


Agriculture : Horticulture : Forestry 


BLAIR, G. W. S., and Markus. Agricultural Rheology. 8} in.x 
52 in. (2 cm. x 15 cm.). Pp. xii-+222. (London : Routledge and Kegan 
Paul, Ltd., 28s. net.* 

HUDSON, J. P. (edited by). Control of the Plant Environment: Pro- 
ceedings of the University of Nottingham Fourth Easter School in Agricul- 
tural Science, 1957. 8} in.x52 in. (22 cm.x15 cm.). Pp. xvi+240. 
(London : Butterworths Scientific Publications ; New York: Academic 
Press, Inc. -, 1957.) 42s.* 

KENNEY, R. Dairy Husbandry. (Nelson’s Agriculture Series.) 8 in. x 
5} in. (20 cm. x 14.em.). Pp. x+197+26 plates. (Edinburgh and London : 
; Thomas Nelson and Sons, Ltd., 1957.) 12s. 6d. net.* 


Biochemistry : Physiology 


BALDWIN, Ernest. Dynamic Aspects of Biochemistry. Third edition. 
8} in. x5} in. (21-5 cm.x 14 cm.). Pp. xx+526. (Cambridge: At the 
University Press, 1957.) 37s. 6d. net.* 

BARKER, H. A. Bacterial Fermentations. (Ciba Lectures in Microbial 
Biochemistry.) 7} in.x5 in. (19 cm.x 12:5 cm.). Pp. vii+95. (New 
York : John Wiley and Sons, Inc. ; London: Chapman and Hail, Led., 
1957.) 24s. net.* 

BASSHAM, J. A., and CALVIN, M. The Path of Carbon in Photosynthesis. 
8? in. x 53? in. (22 cm. x 15 cm.). Pp. xi+104. (Englewood Cliffs, NJ. : 
Prentice-Hall, Inc., 1957.) 3 dollars.* 

BENZIE, David, and PHILLIPSON, A. T. The Alimentary Tract of 
Ruminant. in. x 82 in, (28-5 cm. x22 cm.). Pp. plates. Edin 
burgh and London: Oliver and Boyd, Ltd., 1957.) 27s. 6d.* 

BRACHET, Jean. Biochemical "Qin. x6in. cm. x 15-5 cm.). 
Pp. xi+516. (New York: Academic » Inc. ; London: Academic 
Coats, Led., 1957.) 8.80 doilars.* 

BROWN, Margaret E. (edited bY). The Physiology of Fishes. Vol. 2: 
Behavior. 9 in. x6 in. (23 cm.x 15-5 cm.). Pp. xi+526. (New York : 
Academic Press, Inc., =< 14 dollars.* 

CHRISTENSEN, P. A. South African Snake Venoms and Antivenoms. 
10} in. x 72 in. (26-5 cm. x 19-5 cm.). Pp. v+129. (Wlohannesburg : South 
African Institute for Medical Research, 1955.) n.p.* 

DODDS, Sir Charles. Biochemical Contributions to Endocrinology : 
Experiments ‘O Hormonal Research. (Stanford Studies in the Medical 
Sciences, 8.) in. x 53 in. (22 cm.x 15 cm.). Pp. viiit+76. (Stanford, 
Calif. : Fs Pl | |, University Press; London: Oxford University Press, 
1957.) 18s, net.* 


; Supplement to NAT URE of February 22, 1958 ix 


FLOREY, Sir Howard. General Pathology, based on Lectures — 
at the Sir William Dunn School of Pathology, University of Oxford. 
edition. 9} in. x6} in. (24 cm.x 16-5 xv+932. 
Lloyd- Books), Ltd., 1958.) 84: 

BROWN, A. H., ee NCH, ra LIVINGSTON, R., 
RABINOWITCH, E.1., STREHLER, B. L , and TOUBERT. N. E. (edited’ by). 
Research in Photosynthesis. (Papers and Discussions aay at the 
Gatlinburg Conference, October 25-29, 1955.) 9 in.x6 in. (23 em x 
15-5 cm.). Pp. xiv+524. (New York: Interscience Publishers, Inc. ; 
London : Interscience Publishers, Ltd., 1957.) 12 dollars.* 

GLEES, Paul. Morphologie und Physiologie des Nervensystems. in. x 
em. x. x 18 cm.). Pp. xii+445. (Scuttgart : Georg Thieme Verlag, 

HEILBRUNIN, L V., und WEBER, F. (herausgegeben von). Protoplasma- 
tologia : Handbuch der Protoplasmaforschung. Band | : Biocolloids and 
their Interactions. By H. L. Booij and H. G. Bungenberg de Jong. Pp. 
iii+162. 88s. 6d. ; 12.50 dollars. Band 2: Cytoplasma. A: Morphologie. 
la: Cytoplasmastruktur in Pflanzenzellen. Von Lotte Reuter. Ib: 
Intravakuolares Protoplasma. Von Ernst Kiister. Ic: Plasmodesmata 
(Vegetable Kingdom). By A. D. J. Meeuse. Pp. iii+100. 53s.; 7.40 
dollars. Band 2: Cytoplasma. B: Chemie. 2: Spezielle Cytochemie 
und Histochemie. b: Organische Verbindungen. Die Ascorbinsaure 
in der Pflanzenzelle. Von Helmut Metzner. Vitamin C in the Animal Cell, 
By G. H. Bourne. Pp. iv+159. 85s. 10 in.x7 in. (25-5 cm.x 18 em.). 
(Wien : 1957.) 

KAISER, Erich, und MICHL, Heribert. Die Biochemie der Tierischen 
Gifte. (Einzeldarstellungen aus dem Gesamtgebiet der rae Neue 
Folge, Band 2.) 9} in. x 6? in. (24 cm.x 17 em. ). Pp. viii+258. (Wien: 
Verlag Franz Dueticke, 1958.) 258 schillings.* 

LANG, K. Biochemie der Ernahrung. (Beitrage zur Ernahrungswissen- 
schaft, Band 1.) 9in.x6in. Q3 cm.x 15:5 cm.). Pp. — (Darm- 
stadt: Verlag von Dr. Dietrich Steinkopff, 1957.) 54 D 

LORAINE, John A. The of At 
52 in. (22 em.x 15 cm.). Pp. xii+3 (Edinburgh and London : 

S. Livingstone, Ltd., 1957.) 30s. net.* 

McILWAIN, Henry. Chemotherapy and the Central _—— System. 
94 in. x 6} in. (24 cm.x 16 cm.). Pp. viii+328. (London: J. and A. 
Churchill, Led., 1957.) 45s. net.* 

MURPHY, G. R. by). of Transport Across Cell 
Membranes. 9} in. x6} in. (24 cm.x 16 cm.). Pp. xxiv+379+6 plates. 
(Madison, Wisc. : University of Wisconsin Press, 1957.) 7.50 dollars.* 

SPANG, Konrad. Rhythmusstérungen des Herzens: Systematik ; 
Ursache und Klinische Bedeutung ; Therapie. Mit beitragen : Die Mor- 
phoionie des Reizleitungssystemes, ihre Orthologie und Pathologie. Von 

rof. W. Doerr. Poe gie der Herzirregularitaten. Von Dr. W. 
Trautwein. litin.x8in. (Q8'5cm. x20cm.). Pp 
hang mit 228 Abb, (Stuttgart : Georg Thieme’ Verlag, 1957.) 

WOLSTENHOLME, G. E. W., and O'CONNOR, Cecilia M. by). 
Ciba Foundation Symp on Drug Resistance in Mier rganisms : 
of Devel Sti Pp. xii +352. 

(London : 4 ates Churchill, Led 


Philosophy : Psychology 


oe Erwin H. Kurze Geschichte der Psychiatrie. 8} in. x 
in. (22 cm. x I 4cm.). Pp. xii+99. (Stuttgart : Ferdinand Enke Verlag. 
i 12 D.M.* 
ALLETT, H. F. Benedict de S : The El of His Phil 
et in. x 52 in. (22 em. x 15 (London: The Ath 
of London, 1957, Distributed by Constable and Co., 
is. net. 


MOLONEY, James Clark. Fear: Contagion and Conquest. 8% in. x 
S$ in. (21-5 cm.x 14 cm.). Pp. xiiit+ 140. (New York: Philosophical 
Library, 1957.) 3.75 dollars.* 

NIDDITCH, P. H. Introductory Formal Logic of Mathematics. 7} in. x 
5 in. (19 cm. x 12-5 cm.). Pp. vii+-188. (London: University Tutorial 
Press, 1957.) 12s. 6d.* 

SAMUEL, Viscount. In Search of Reality. in. x 52 in, x 15 em.). 
Pp. ix+229. (Oxford : Basil Blackwell, 1957.) 28s. 6d. ne’ 

WERRE, P. F. The Relationships Between licerrocnonpicipesiita and 
Psychological Data in Normal Adults. 10 in.x7 in. (25°5 cm.x 18 cm.). 
Pp. viit+152. (Leiden: Universitaire pers Leiden, 1957. Distributed by 

essrs. Martinus Nijhoff, Lange Voorhout 9, The Hague.) 15 florins.* 


Miscellany 


DALES, John H. Hydroelectricity and ne Development, Quebec, 
1898-1940. (Studiesin Economic History.) 9} in. x 6} in. (24cm.x 16 ¢m.). 
Pp. xiii+269. (Cambridge, Mass.: Harvard University Press ; London : 
Oxford University Press, 1957.) Pope net.* 

EDWARDS, Joseph Dean. <4 : Making or Marring Them. 
H 2. (London : Macdonald and Evans, 

FRASER, John Munro. Interview Case Studies. in. x 54 in. (22 cm. x 
et em.). Pp. v+137. (London: Macdonald and Evans, Ltd., 1957.) 


JOSEPHSON, Emmanuel M, Breathe Deeply and Avoid Colds. 7} in. x 
sts ad em. x 12-5em.). Pp. 127. (New York City : Chedney Press, 1957.) 

ollars. 

MONKS, John P. College Men at War. (Memoirs of the American 
Academy of Arts and Sciences, Vol. 24.) ilk in. x 8 in. (28-5 cm. x 21 cm.). 
ced xxiv+310. (Boston, Mass. : American Academy of Arrts and Sciences, 


10 dollars.* 
ARDSON, Sci and Exi Two Ways of Knowi 
echnics and Purpose, N lo. |. in. x 5in. (18-5 em. x em.) Pp. 
London : S.C.M. Press, ted.. 957.) 2s. 6d. net.* 


ROBERTS, G. Fulton. ot parative Aspects of Haemolytic Disease of 
the Newborn. 7} in.xS5 in. cm.x12°5 cm.). Pp. 199. (London 
William ee Medical Books), Ltd., 1957.) 17s. 6d. net.* 

WARREN, H. A, Technical Education. ter echnics and Pur, » No. 3.) 
7. in. (185 om. x 12-5 cm.). Pp. 37. (London : Pre 

. net. 
(18S amex 15 Bp. 38 (Technics and 
'urpose, No in. x5 in cm.). . 38. (London: 
$.C.M. Press, Led., 1957.) 2s. 6d. 
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ACCURATE MEASUREMENT OF LIGHT & COLOUR | 


Based on the accurate, sensitive Baldwin Photometer, there is a wide 


of * All of these instruments are fully detailed 
range available for the measurement of density and 


For film negatives and transparencies the Baldwin Transmission 
Densitometer will measure high densities on very small areas. Photo 


prints, paper, plastic sheet and similar substances can be tested for BALDW 
colour and density with the Baldwin Reflection Densitometer. A further 8c: instruments 


attachment is available for measuring turbidity and colour of liquids. 


BALDWIN INSTRUMENT COMPANY LIMITED : DARTFORD - KENT - Telephone: 2948 


Refrasil 


is the name given to a lightweight fibrous silica 
material, of very fine diameter, which is capable of 
withstanding continuously temperatures in the order 
of 1,000°C, or for short periods, even above. It has 
outstanding thermal insulating characteristics at 
elevated temperatures, as well as being an excellent 
high temperature electrical insulator. Like fused 
silica it has a high resistance to thermal shock and to 
chemical attack from acids. 

It is available as batt, felted wool, cloth, tape, 
sleeving, bulk fibre, cord, and yarn. 

There are many other things well worth your 


knowing about Refrasil ; we have 
incorporated them all in a brochure 
which we would like to send you. 


THE BRITISH REFRASIL COMPANY LTD 
Stillington, Co. Durham Tel: Stillingron 351 


Only very occasionally 
does a new material 
appear that has a 
widespread potential 
throughout industry. 


Here, though, is just 
such a product — 
a unique material 
that deserves your 


fullest understanding. 
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Just Published 
SURFACE ACTIVE AGENTS 
AND 
DETERGENTS 
VOLUME II 


This book supplements and extends the previous volume entitled Surface Active Agents: Their 
Chemistry and Technology. ‘The two constitute a set, with volume I covering a field up to 
the beginning of 1947 and volume 2 devoted to developments during the period 1947-1956. 
During the past decade, progress has been particularly rapid in product formulation and in 


the scientific investigation of such important fundamentals as the physical chemistry of 


surfactant solutions and the mechanism of detergency. Although, relatively speaking, 
a smaller proportion of the total effort in this field has been directed to the synthesis of 
molecules having surfactant properties, nevertheless, recently developed new types, such 
as the synthetic polymeric surfactants, have already achieved considerable practical 
importance and widespread acceptance. 


SURFACE ACTIVE AGENTS: 


Their Chemistry and Technology, Volume I 
By A. M. SCHWARTZ and J. W. PERRY 
1949 590 pages §1 illustrations 4 tables 96/- 


Reviews of Volume I 

“The authors have assembled in a very satisfactory manner the present knowledge of surface- 
active agents, and, although this branch of chemistry is expanding rapidly, their book will be 
much appreciated by all workers in the field. ...” R. Matalon in NATURE. 

“Considering the magnitude of the task, the authors are to be congratulated on their 
achievement...” A. E. Alexander in SCIENCE PROGRESS. 

“This book will be welcomed by the large number of scientists who use surface active 
agents in one way or another and the authors are to be congratulated on producing the first 
critical account of a subject whose literature consists mainly of patents. ...”’ Transactions of 
the Faraday Society. 


INTERSCIENCE PUBLISHERS LIMITED 


88-90, Chancery Lane, London, W.C.2 


| 
} 
i 
| 
a 
| 
4 
| 
i 
. 
| 
i 
i 


vi Supplement to NATURE of March 29, 1958 


RECENT SCIENTIFIC and TECHNICAL BOOKS 


Volumes marked with an asterisk (*) have been received at “‘*Nature’’ Office 


Mathematics 


Mathematics, Vol. 82 in.x 52 in. (22 cm.x15 cm.). Pp. viii+165. 
(London and New York : Pergamon Press, 1957.) 40s. net.* 

HILLE, Einer, and PHILLIPS, Ralph $. Functional Analysis and Semi- 
Groups. Revised edition. (American Mathematical Society Colloquium 
Publications, Vol. 31.) 10}in. x7 in. (26 cm. x 18em.). Pp. xii+808. (Provi- 
dence, R.!.: American Mathematical Society, 1957.) 13.80 dollars.* 

KEMPTHORNE, Oscar. An Introduction to Genetic Statistics. (A 
Wiley Publication in Applied Statistics.) 9 in. x6 in. (23 cm. x 15-5 cm.). 
Pp. xvii+545. (New York : John Wiley and Sons, inc. ; London : Chapman 
and Hall, Ltd., 1957.) 102s. net.* 

LOTMAR, D. Perspektivische Verkiirzungen im Raum, und quasiperspek- 
tivische Verkiirzungen im Raum und Zeit: Versuch einer Auflésung des 
Paradoxen an den allein auf Raum und Zeit beziiglichen Aussagen der 
speziellen Relativititstheorie. 9} in. x6} in. (24cm.x 17 em.). Pp. 109. 
(ZGrich : Orell Fissli Veriag, 1958). 15.55 Swiss francs ; 15 D.M.* 

SCOTT, J. F. A History of Mathematics from Antiquity to the Beginning 
of the Nineteenth Century. 10in. x7 in. (25-5 cm. x 18 cm.). Pp. xii+266+ 
6 plates. (London : Taylor and Francis, Ltd., 1958.) 63s. net.* 

STOKER, J.J. Water Waves: The Mathematical Theory with Applica- 
tions. (Pure and Applied Mathematics : a Series of Texts and Monographs, 
Vol. 4) 9 in. x6 in. (23 em. x 15°5 cm.). Pp. xxviii+567. (New York : 
Interscience Publishers, Inc.; London: Interscience Publishers, Ltd., 
12 dollars.* 

TRICOMI, F. G. Integral Equations. (Pure and Applied Mathematics : 
a Series of Texts and Monographs, Vol. 5.) 9 in. x6 in. (23 em. x 15-5 cm.). 
Pp. viii+238. (New York: Interscience Publishers, Inc.; London : 
Interscience Publishers, Led., 1957.) 7 dollars.* 


Physics 


EDMONDS, A.R. Angular Momentum in Quantum Mechanics. (Investi- 
gations in Physics, Vol. 4.) bt betcha | in. (24 cm. x 16 cm.). Pp. viii+ 146. 
(Princeton, N.J.: Princeton University Press ; London : Oxford Univer- 
* Press, 1957.) 30s. net.* 

AIRES, R. A., and PARKS, B, H. Radioisotope Laboratory Techniques. 
(Newnes Practical Science Books.) 8} in. x 5} in. (22 em.x 15 cm.). Pp. 
xli+244+4 plates. (London : George Newnes, Ltd., 1958.) 25s. net.* 

FLUGGE, S. (herausgegeben von). Handbuch der Physik. Band 16: 
Elektrische Felder und Wellen. 10in. x aoe (25-5 em. x 17 cm.). Pp. vii + 
753. (Berlin : Springer-Verlag, 1958.) 158 D.M.* 

FRI CH, C.R. (edited by). Progress in Nuclear Physics, Vol. 6. (Progress 
Series.) 10 in. x 6} in. (25-5 cm. x 16 em.). Pp. vii-+297. (London and New 
York : Pergamon Press, 1957.) 84s. net.* 

KUZNETSOV, V. D. Surface Energy of Solids. (A translation from the 
Russian.) 8 in. x 6} in. (20 cm.x 16-5 cm.). Pp. vii+-283. (London : H.M. 
otery Office, 1957.) 8s. 6d. net.* 

LANDSHOFF, Rolf K. M. (edited by). Magnetohydrodynamics : a Sym- 
9 in. x6 in. (23 cm.x 15:5 cm.). Pp. x+115. 
=~ ford University Press; London: Oxford University Press, 1957.) 

net. 

LECK, J. H. Pressure Measurement in Vacuum Systems. (Physics in 
industry.) in. x 6 in. (24 cm. x 15-5 cm.). Pp. 144. (London : Chapman 
and Ore Led., 1957. Published on behalf of the Institute of Physics.) 30s.* 

RT, Ewald Helmut. Licht, Materie, Weltall im einheitlichen Natur- 
bild: Neue Einblicke in die Grundlagen der Physik und Astronomie. 
(30 cm.x 21 cm.). Pp. 70. (Stuttgart : Borkenkopf-Verlag, 


MAGNETISM : Report of the Symposium on Magnetism held in May, 
1954, under the joint auspices of the National Institute of Sciences of 
India and the Indian Association for the Cultivation of Science. 9} in. x 6fin. 
cm. x 16-5 cm.). Pp. vi+ utta : Indian Association for the 
ultivation of Science, 1957.) Rs. 7; 15s. ; 2 dollars.* 

MARTON, L. (edited by). Advances in Electronics and Electron Physics, 
Vol. 9. 9in. x 6in. (23 cm. x 15-5em.). Pp. x+347. (New York : Academic 
Press, Inc. ; London : Academic Books, Ltd., 1957.) 9 dollars.* 

MASSIGNON, Daniel. Mécanique Statistique des Fluides : Fluctuations 
et Propriétés Locales. ravaux et Recherches Mathématiques.) 932 in. x 
6t in. (25 cm. x 16 cm.). Pp. xiv+264. (Paris : Dunod, 1957.) 3,900 francs. * 

SEITZ, Frederick, and TURNBULL, David (edited by). Solid State 
Physics : Advances in Research and Applications, Vol. 5. 9 in. x6 in. 

cm. x 15-5 cm.). Pp. xv+455. (New York: Academic Press, inc., 
. G. W. e Spectrum of Atomic Hydrogen. (Oxford Lib 
of the Physical Sciences.) 8} in. x5} in. (21-5 cm.x 14 em.). Pp. viii+88. 
(London : Dxford University Press, 1957.) 8s. 6d. net.* 

WILSON, A, J. C., BAENZIGER, N. C., WYART, J., and ROBERTSON, 
J. Monteath (edited by). Structure Reports for 1951, Vol. 15. 9 in. x 6h in. 
(25 cm. x 165cm.). Pp. vii+588. (Utrecht : N.V.A. Oosthoek's Uitgevers 
Mij, 1957.) 110 Dutch florins ; 210s. ; 29 dollars.* 

WRIGHT, W. D. The Measurement of Colour. Second edition. 83 in. x 
3 in. (22 cm.x 15 cm.). Pp. ix+263. (London: Hilger and Watts, Ltd., 
1958.) 52s. net.* 


Engineering 


ehicles. nx n. cm. x cm.). viii+-150+12 

(London : Georg: wnes, Ltd., 1957.) 15s. net.* ss 

in. cm. x 15-5.cm.). . xli+381. (London : 

Company, Ltd., 1957.) 60s.* sean 


HUGHES, L. E. C. (edited by). Electronic ineer’s Reference Book. 
74 in.x5 in. (19 em.x 12-5 cm.). Pp. Heywood and 
Company, Ltd., is. net.* 

KUETHE, A. M. (edited by). Proceedings of the Fifth Midwestern Con- 
ference on Fluid Mechanics held at the University of Michigan, April | and 2, 
1957. S2in. x 52in. (22 cm. x 15 . (Ann Arbor, Michigan : 
University of Michigan Press, 1957. Published for The Engineering Research 
Institute, Ann Arbor.) 8 dollars.* b 

KUETHE, A. M. (edited by). Proceedings of the Third Midwestern Con- 
ference on Solid Mechanics held at the University of Michigan, Apri! | and 2, 
1957. 82 in. x 5£in. (22em.x 15 em.). Pp. vi+-250. (Ann Arbor, Michigan : 
University of Michigan Press, 1957. Published for The Engineering 
Research Institute, Ann Arbor.) 5.50 dollars.* 

LEY, Willy. Rockets, Missiles, and Space Travel. Revised and enlarged 
edition. 83 in. x 52 in. (22 cm.x 15 cm.). Pp. xv+528. (London : Chapman 
and Hall, Led., 1957.) 50s. net.* 


Chemistry : Chemical Industry 


16TH INTERNATIONAL CONGRESS OF PURE AND_ APPLIED 
CHEMISTRY, Paris, 18-24 July, 1957: Main Lectures. (Experientia 
Supplementum, 7.) 9} in. x 62 in. (24cm.x 17 cm.). Pp. 355. ( 
Stuttgart : Birkhauser Verlag, 1957.) 36 Swiss francs.* 

BURR, Jr., John G. Tracer Applications for the Study of Organic Reac- 
tions. 9 in. x6 in. (23 cm.x 15-5 cm.). Pp. x+291. (New York : Inter- 
science Publishers, Inc. ; London: Interscience Publishers, Ltd., 1957.) 
7.50 dollars.* 

BUSVINE, J. R. A Critical Review of the Techniques for Testing Insecti- 
cides. 10} in. x7 in. (26 cm.x 18 em.). Pp. ix+208. (London : Common- 
wealth Institute of Entomology, 1957.) 30s.* 5 

CALDIN, E. F. An Introduction to Chemical Thermodynamics. 8? in. x 
52in. (22cm. x 15cm.). Pp. xv+424. (Oxford : Clarendon Press ; London: 
Oxford University Press, 1958.) . net.* ; 

CREMER, Herbert W., and DAVIES, Trefor (edited by). Chemical 
Engineering Practice. Vol. 4: Fluid State. 10 in.x6$ in. (25-5 cm. x 
16-5 cm.). Pp. vit+-623. (London: Butterworths Scientific Publications ; 
New York : Academic Press, Inc., 1957.) 95s. ; 13.30 doliars.* 

HABER, L. F. The Chemical Industry during the Nineteenth Century : 
a Study of the Economic As; of Applied Chemistry in Europe and North 
America. 9} in.x6 in. (24 cm.x 15-5 cm.). Pp. x+292. (Oxford : 
Clarendon Press ; London : Oxford University Press, 1958.) 45s. net.* 

HODGMAN, Charles D. (edited by). In association with WEAST, Robert 
C., and SELBY, Samuel M. Handbook of Chemistry and Physics : a Ready- 
Reference Book of Chemical and Physical Data. Thirty-ninth edition. 
74 in.x5 in. (19 cm.x 12-5 cm.). Pp. xxii+3213. (Cieveland, Ohio : 
Chemical Rubber Publishing Company, 1957.) _n.p.* 

JACOB, Magnesium : The Fifth Major Plant Nutrient. Translated 
from the German by Dr. Norman Walker. 83 in. x 52 in. cm. x 15 cm.). 
Pp. xii+159+8 plates. (London : Staples Press, Ltd., 1958.) 40s. net.* 

KOLTHOFF, I. M., and BELCHER, R. With the co-operation of STENGER, 
Vv. A., and MATSUYAMA, G. Volumetric Analysis. Vol. 3: Titration 
Methods : Oxidation-Reduction Reactions. 9in. x 6 in. (23 em. x 15-5 cm.). 
Pp. ix+-714. (New York : Interscience Publishers, Inc. ; London : Inter- 
science Publishers, Ltd., 1957.) 15 dollars.* 

SIMONSEN, Sir John, and ROSS, W. C.J. The Terpenes. Vol. 5: The 
Triterpenes and their Derivatives—Hydroxy Acids, Hydroxy Lactones, 
Hydroxyaldehydo Acids, Hydroxyketo Acids and the Stereochemistry of 
the Triterpenes. With Addenda to Volume 3 by Sir John Simonsen and 
Dr. P. de Mayo. 83 in. x 52 in. (22cm. x 15em.). Pp.ix+662. (Cambridge : 
At the University Press, 1957.) 84s. net.* x 

THOMSON, R. H. Naturally occurring Quinones. (Organic Chemistry 
Monographs.) 8? in. x53 in. (22 cm.x 15 cm.). Pp. vii+302. (London : 
Butterworths Scientific Publications ; New York : Academic Press, Inc., 
1957.) 50s. ; 9 dollars.* 


Technology 


McCULLOUGH, C. Rogers (edited by). Safety As of Nuclear 
Reactors. (The Geneva Series on the Peaceful Uses of Atomic ae.) 
9 in. x6 in. (23 cm. x 15-5 cm.). Pp. xii+237. (Princeton, N. J.: D. Van 
4 ig Com pany, Inc.; London: D. Van Nostrand Company, Ltd., 


PEARSON, Eric B. Technology of Instrumentation. (Applied Physics 
Guides.) 8} in. x52 in. (22 cm.x 15 cm.). Pp. 202. (London: English 
Universities Press, 1957.) 25s. net.* 

ZIMMERMANN, Erich W. Conservation in the Production of Petroleum : 
a Study in Industrial Control. (Petroleum Monograph Series, Vol. 2.) 
93 in. x 6} in. (24 cm.x 16 cm.). Pp. xxii+417. (New Haven, Conn. : 
Yale University Press ; London : Oxford University Press, 1957.) 48s. net.* 


Meteorology : Geophysics 


MISCELANEA GEOFISICA publicada pelo Servico Meteorologico de 
Angola em Commemoracao do X Aniversario do Servico Meteorologico 
Nacional, 10} in. x8 in. (26 cm. x 20-5 cm.). Pp. v+366. (Luanda : Servico 
Meteorologico Angola, 1956.) n.p.* 

WEEKES, K. (edited by). Polar Atmosphere Symposium, Part 2: 
lonospheric Section, Oslo, 2-8 July, 1956. (AGARDograph No. 29, Part 2.) 
10 in. x 6} in. (25°5 cm. x 16-5 cm.). Pp. xiii+212. (London and New York : 
Pergamon Press, 1957. Published for and on behalf of Advisory Group for 
ee Research and Development, North Atlantic Treaty Organiza- 
tion. . net. 

ZELIKOFF, M. (edited by). The Threshold of Space: The Proceedings 
of the Conference on Chemical Aeronomy, sponsored by the Geophysics 
Research Directorate, Air Force Cambridge Research Center, Air Research 
and Develop Cc d, Cambridge, Mass., 25-28 June 1956. 10 in. x 
7$ in. (25-5 cm. x 19 cm.) Pp. xi+342. (London and New York : Pergamon 
Press, 1957.) 105s.* 


j 
EGGLESTON, H. G. Problems in Euclidean Space : of 
hae Convexity. (The Adams Prize Essay of the University of Cambridge, 
iia e 1955-56.) (international Series of Monographs on Pure and Applied 
A 
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General Biology : Natural History 
Zoology : Botany 


ARIMA, K., NICKERSON, W. J., PYKE, M., SCHANDERL, H., a 

A.S., THAYSEN, A. C., and THORNER. R. S. W. Yeasts. Edited 

Roman, (Biologia et x in. (25 16-5 
p. 246. (The Hague : ) 25 guilders.* 

R.S. Studies i ‘che Cycle in the Genus Plasmo- 
dium. (London School of Hygiene and Tropical Medicine Memoir, No. 12.) 
92 in. x 7 in. (25 cm. x 18-5 cm.). Pp. viii+192. (London : H. K. Lewis and 
Co., Ltd., 1957.) 42s. net.* 

DUCROCQ, Albert. The Origins of Life. Translated by Alec Brown. 
ert in. x 52 in. (22 em.x 15 cm.). Pp. xvi+213+4 plates. (London: Elek 
Books, Ltd., 1957.) 25s. net. 

ELLINGER, Friedrich. Medical Radiation 9in.x6in. (23 em. x 
Pp. xxxiv+945. (Springfield, Ill. : aries C. Thomas ; Oxford: 
Blackwell Scientific Publications, Ltd., 1957.) Clone 

FREY-WYSSLING, A. Macromolecules in Celi —, (The John N. 
Prather Lectures, 1956.) 10 in. x7 in. (25-5 cm. x 18 cm.). 
plates. (Comtrenee Mass. : Harvard University Press ; London : Oxford 
University Press, 1957.) 40s. net.* 

GOETSCH, Wilhelm. The Ants. (Ann Arbor Science Library.) 8} in. x 
5 in. (21-5 cm. x 12-5 cm.). Pp. 169. (Ann Arbor: University of Michigan 
Press, 1957.) 4.50 dollars ; 34s.* 

HARMER, Sir Sidney F. The Polyzoa of the Siboga Expedition. Part 4: 
Cheilostomata Ascophora, I! (Ascophora, except Reteporidae, with 
additions to Part Il, Anasea). (Monographie 28, Uitkomsten op Zoologisch, 
Botanisch, Oceanographisch en Geologisch Gebied verzameld in Neder- 
landsch Oost-Indie boord H.M. Siboga. door 
Dr. Max Weber en Prof. Dr. L. F, de Beaufort.) 13 in.x 102in. (33 cm.x 
27 cm.). Pp. xv+641— 1147-+plates 42-74. (Leiden: E. J. Brill, 1957.) 
240 

KALMUS, H. Variation and Heredity. (Survey of Human Biology.) 
82 in. try in. (22 cm.x 15 cm.). Pp. xi+227 +6 plates. (London: Rout- 
ledge Paul, Ltd., 1957.) 28s. net. 

LIN US, Carl. "Species Plantarum, ee 1. A Facsimile of the first 
edition Introduction by W. T. Stearn. 82 in. x 52 in. (22 cm. x 15 cm.) 
(London: The Ray Society, 1957. Sold by Bernard 

juarite t 

MARSDEN-JONES, E. M., and TURRILL, W. B. The Bladder Campions 
(Silene maritima and S. vulgaris). 82 in.x 52 in, (22 em. x 15 cm.). Pp. vii+ 

78+44 plates. — The Ray Society, 1957. Sold by Bernard 
Quaritch, Led.) 30s 

NEAL, Ernest. The Badger. (Pelican Book, No. A410.) 7 in. x 44 i in. 
(18cm. x 11-5.cm.) Pp. 176430 plates. (Harmondsworth, Mddx. : Penguin 
Books, Ltd., 1958.) 3s. 6d.* 

PAGE, FJ. Taylor (compiled and rn by). for Guide to British Deer. 
(Field Guide to British Mammal is, No. 1.) 7hin. n, (19 cm. x 12-5 em.). 
Pp. 80. (Birmingham : Mammal Society of yi ‘British Isles, c/o The 
University, 10s. 6d. net. 

PRINGLE, J. W.S. Insect riche. (Cambridge Monographs in Experimen- 
tal Biology, No. 9.) 82in. x in. (22 cm. p. viili+133. (Cam- 
bridge: At the University Press, 1957.) 15s. 

REIS, J., e NOBREGA, P. com a yo Wnty ry REIS, A. S., BUENO, 
R.C., e GOVANNONI, M. Tratado de Doencas das Aves. Vol. ! : Pp. 391. 
Vol.2: Pp. 416. Vol.3: Pp. 318. Vol.4: Pp. 428. 2. a Edicao, revistae 
ampliada. 9}in. x 6¢in. (23-5 em. x 16-5cm.). Paulo : Edicoes Melhor- 
amentos, 1957.) n.p 

RICHARDSON, and KENDALL, S. B. Veteri Protozoolo 
Second edition, revised. in. x 52 in. cm. x 15 cm.). Pp. xii+ 
(Edinburgh and London: Oliver and Boyd, Led., 1957.) 2s, 6d. net.* 


Biochemistry : Physiology 


DEUEL, Jr., Harry J. The Lipids: Their Chemistry and Biochemistry. 
Vol. 3: Biochemistry—Biosynthesis, Oxidation, Metabolism, and Nutri- 
tional Value. 9t in. x 6} in. (23-5 cm. x 16 cm.). Pp. xxxvi+1065. (New 

York: Interscience Publishers, Inc. ; London: Interscience Publishers, 
Led., 1957.) 25 dollars.* 

GENEVOIS, Louis. Traité de Chimie Biologique. Tome oe 
‘orp hyrines—En: 
Respiratoires. (Collection Euclide : Introduction aux Etudes Scienti noes 
—Chimie.) 7} in. x5} in. (18-5 cm.x 13 em.). Pp. viii+325 +2 planches. 
(Paris : Presses Universitaires de France, 1957.) 1,800 francs.* 

GILBERT, Frank A. Mineral Nutrition and the Balance of Life. 9} in.x 
6¢ in. (23-5 em.x 16 cm.). Pp. xv+350+30 plates. (Norman, Okla. : 
University of Oklahoma Press, 1987. ) 5.95 dollars.* 

GREEN, Harold D. (edited by). Shock and 
Transactions of the Fifth Conference, November 30, Decembe and 2, 
1955, Princeton, N.J. 94 in. x 64in. (23-5 em. x 16cm.). Pp. 337. New Yorks 
Josiah Macy, Jr. Foundation, 1957.) 4.75 doilars.* 

LINDSTROM, B., and BROWN, R. (edited by). Cytochemical Methods 
with Quantitative Aims : Biophysical and Biochemical Approaches. (Pro- 
ceedings of the Symposium held September 27-29, 6, by the Institute 
for Medical Cell esearch and Genetics, Karolinska Institutet, oa 
Sweden.) 9} in. x 6} in. (24 cm.x 17 cm.) Pp. viii+296. (New 
— Press, Inc.; London: Academic Books, Ltd., oer) 556 


MeCOLLUM, Elmer Verner. A History of Nutrition : The Sequence of 
Ideas in Nutrition Investigations. Edited ed by H. Bentley Glass. 8? in. x 
S? in. (22 cm. x15 cm.). Pp. x+451. (Boston, Mass. : Houghton Mifflin 
1957.) 6 dollars.* 

MEHLER, Alan H. Introduction to Enzymology. in. x 6h in. (23-5 em. x 
pee Pp. viii+425. (New York: Academic Press, Inc., 1957). 10.80 

ollars. * 

POLYAK, Stephen. The Vertebrate Visual System : Its Origin, Structure, 
and Function and Its Manifestations in Disease, with an Analysis of Its Role 
in the Life of Animals and in the Origin of Man. Preceded by a Historical 
Review of Investigations of the Eye, and of the Visual Pathways and Centres 
of the Brain. Edited by Heinrich Kliiver. 103 in. x8 in. cm. x 20 cm.). 
Pp. xviii+1390. (Chicago, Ill. : University of Chicago ress ; London: 
Cambridge University Press, 1957.) £16 17s. 6d.* 


SHOCK, Nathan W. A Classified 
trics, Supplement One, 1949-1955. in. x8 in. 


and G 

xxviii+525, (Stanford, Calif.: Stanford 5 
dollars.* 


Anthropology : Archzology 


BOULE, Marcellin, VALLOIS, Henri V. Fossil Men: a Textbook of 
Human Palaeontology. (Ti ranslated from the revised and enlarged Fifth 
French edition of ‘‘Les Hommes Fossiles’’, by Michael Bullock.) 9} in. x 
64 in. (24 cm. x 16-5 cm.). Pp. xxv+535. (London : Thames and Hudson, 
Ltd., 1957.) 84s. net.* 

CARSTAIRS, G. Morris. The Twice-Born : a Study of a Community of 
High Caste Hindus. 8? in. x52 in. (22 cm.x 15 cm.). Pp. 343, (London: 
The Hogarth Press, Ltd., 1957.) 30s. net.* 

PIDDINGTON, Ralph. An Introduction to Social Anthropology, Vol. 2. 

9 in. x 6 in. (23 15-5 em.). Pp. (Edinburgh and London : 
Oliver and Boyd, L’ 1957.) 30s. 

THE ANNUAL OF THE BRITISH : SCHOOL AT ATHENS, No. 51, _ 
10 in. x7} in. (25-5 cm.x 19 cm.). Pp. viii +176-+43 plates. (London 
The British School at Athens, 1958.) 63s. net.* 

TURNER, V. W. Schism and Continuity in an African Society : a Study of 
Ndembu Village Life. 82 in. x 52 in. (22 cm.x 15 cm.). Pp. xxiii +-348-+4+7 
eee (Manchester : Manchester University Press, 1957. Published on 
half of the Rhodes-Livingstone Institute, Northern Rhodesia.) 35s. net.* 


Philosophy : Psychology 


BECKWITH, Burnham P. Religion, Philosophy, and Science : an Intro- 
duction to Logical Positivism. 82in. (22 cm. x 15 gm.). Pp. xii+-241. 
(New York : Philosophical Library, 1957.) 3.75 dollars.* 

FINK, Eugen. Zur Ontologischen von Raum—Zeit— 
Bewegung. 92 in.x 6} in. (25 cm.x 16 cm.). Pp. xi+247. (The Hague: 
Martinus Nijhoff ; B. T. Batsford, Ltd., 1957.) 31s. 6d.* 

KATTSOFF, Louis O. Physical Science and Physical Reality. 92 in. x 6Zin. 
(25 cm. x 16 cm.). Pp. viii+311. {the Hague : Martinus Nijhoff ; London : 
B. T. Batsford, Ltd., 1957.) 36s.* 

MUELLER-DEHAM, Albert. Human Relations and Power: Socio- 
Political Analysis and ‘Synthesis. 82 in. x 52 in. (22 cm. x 15 cm. ). Pp. xxi+ 
4 New York : Philosophical Library, 1957.) 3.75 dollars.* 

SH PHERD, Michael. A Study of the Major Psychoses in an English 
County. (Maudsley Monographs, No.3.) I0in. x 6} in. 16 cm.). 
Pp. 159. (London : Chapman and Hall, Led., 1957.) 25s. n 


Miscellany 


ALLARDICE, Corbin (edited by). Atomic Power : An Appraisal includ- 
ing Atomic Energy in (International Series of 
Monographs on the Economic soe Bs of Nuclear Energy, Vol. 1.) 8}in.x 

in. (22 cm. Pp. 151. (London and New York: Pergamon 
Press, 1957.) 2 

BARKER, Edwin Scientific and Technological Education. (Technics and 
Purpose, No. in. cm. x 12-5 ¢m.). Pp. 37. (London: 
$.C.M. 2s. 6d. n 

BBC H DBOOK, 1958. hi in. in in. (19 cm. ee cm.). Pp. 288. 
(London :  Bntes Broadcasting Corporation, 1957.) 5s. 

BIOGRAPHICAL MEMOIRS of Fellows of the Royal mrt Vol. 3, 1957. 
10 in. x7 in. (25-5 cm. x 18 cm.). Pp. v+328+21 plates. (London: The 
Royal Society, 1957.) 30s.* 

BRUCE, Maurice. The Shaping of the Modern ante 1870-1939. yaa Sr 


Ends and Beginnings : The World to 1914. 9} in. x 64 in. (23-5 cm. x I 
pg xiii + t 0, (London: Hutchinson and Co. (Publishers), Ltd., 1958.) 
net. 


CALLAGHAN, F. R. (edited by). Science in New Zealand. ba rh iow 
(22 cm.x 15 cm.). Pp. 272+27 plates. (Wellington, N.Z. : 

A. W. Reed ; London : Bailey Bros. and Swinfen, Ltd., 1957.) a By - 

CATALOGUE of Lewis’s edical, Scientific and Technical 
Library. New edition, revised to December 31, 1956. 8in.x5 
(22cm.x 15cm.) Pp. xii+1178. (London: H. K. Lewis and Co., ak 
1957.) 42s. net. (25s. to Library Subscribers). bd 

DUFF, Charles, and STAMFORD, Paul. German for Adults. 7} in. x 5in. 

19 cm. x 12:5 cm.). Pp. 375. (London : English Universities Press, Ltd., 
957.) 16s. net.* 

ESDAILE, Arundell. National Libraries of the World: Their History, 
Administration and Public Services. Second edition, completely revised by 
F. J. Hill. 82 in. x 52 in. (22 cm. x 15 cm.). Pp. xv+413+ 12 plates. (London : 
Library 1957.) 44s.* 

GATTY, Harold. Nature is Your Guide: How to Find Your Wa) 
Land and Sea. x Shin. (20 cm. x 14 cm.). Pp. plates. (Lon Bray 
William aan, Sons and Co., Ltd., 1958.) 16s, n 

ERBERT, Jean (edited by). Conference pe a Manual for 
Conference-Members and Interpreters in English, French, Leer yy Russian, 
Italian. 7} in.x5 in. (19 cm.x ban cm.). Pp. xv+147. (Amsterdam : 
Company, Ltd. ; London: Cleaver-Hume Press, Ltd., 


KAISER, _ (edited “// Manual of Phonetics. 9} in. x 6} in. (13-5 cm. x 
16:5cm.). Pp. xv+ +460 ‘Amsterdam : North-Holland Publishing Company, 
1957.) 38 guilders. 

LECLERCQ, Rend. Guide Théorique et Pratique de la Recherche Ex- 
périmentale. 9} in. x 6in. (24 em. x 15°5 cm.). Pp. 136. (Paris : Gauthier- 
Villars, 1958.) 1,400 francs.* 

NEUGEBAUER, O. The Exact Sciences in Antiquity. Second edition. 
= in. x6 in. (23-5 cm.x 16 cm.). Pp. xvi-+ 240+ 14 plates. (Providence, 
Br Press, 1957.) 6 dollars.* 

Re WEALTH OF INDIA: a Dictionary of Indian Raw Materials aes 
Industrial Raw Materials, Vol.4: F—G (With Index). in. 

9 in. (28 23 cm.). Pp. xxviii+ 287+13 places +viii. (New Delhi : 
Council of Scientific and Industrial Research, 1956.) n.p.* 

WETHERED, Vernon D. An Introduction to Medical Radiesthesia ery 
82 in. x 52 in. (22 cm. x 15 cm.). Pp. 19445 plates. (Rochford 

: The W. C. Daniel Company, Ltd., 1957.) 25s. net.* 
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Compounds of the Minor and Rarer Metals 


Compounds of the Precious Metals 


Rare Earths 


Chemical Products 


From the earliest days of the company, the compounds of silver, gold 

and the platinum metals have been among Johnson Matthey products. 
More recently, the experience and manufacturing resources built up over 

the years have been turned to the preparation of other important 
compounds and there is available to-day a wide range of specialised inorganic 
ae chemicals of high purity—the simple and complex salts of the 

es. precious metals, compounds of the minor and rarer metals, and rare earths, 


JOHNSON, MATTHEY & CO. LIMITED, HATTON GARDEN, LONDON, E.C.1 Tel.: Holborn 6989 
Vittoria Street, Birminghom, |. Telephone: Central 8004. 75/79 Eyre Street, Sheffield, |. Telephone: 29212 


—determines 0.0001 p.p.m. 
The new 2WELL SQUARE 
WAVE POLAROGRAPH MARK II com- 
bines in one Instrument, all the 
special needs of the Polarographer 
who wishes to exploit fully the ex- 
ceptional merits of this outstanding 
Analytical Technique. 


@ Extreme Sensitivity 

® Exceptional Selectivity 
®@ Completely self-contained 
@ Great Versatility 

@ Ultimate in convenience 
@ Resolves 20 m.v. 


@ Built-in cell, thermostat 
Nitrogen supply and recorder 


@ Reversible and Irreversible 
reactions 


® All controls located and ganged 
for rapid and accurate operation. 


MERVYN INSTRUMENTS 


ST. JOHN’S - WOKING : SURREY 
Telephone: Woking 5200 
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